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MATERIALS 
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AND SPINDLE UNIT 
ON THE FORD CAR. 
WE MAKE THIS 
COMPONENT IN 
SEVERAL SIZES. 


BALL & PARALLEL- 


ROLLER BEARINGS 
F.B.C. :: FISCHER 

FISCHER BEARINGS CO. LTD., 
WOLVERHAMPTON 


Fischer Bearings Company Ltd. and Timken- 
Fischer Stockists Ltd., Birmingham, are both 


subsidiaries of British Timken Ltd. 


Yen 
“4 
Row 
BALL & ROLLER BEARINGS 
7 
IN 
x 


JASTON MARTIN. 


AUSTIN ) 


JOWETT 


PROUD COMPANY... 


The names shown here are famous throughout the motoring 
world. Mintex— having its own share of fame — is proud to be associated 
with them; they are the names of vehicles produced by manufacturers who 


fit Mintex as original equipment. 


For complete reliability you can depend on EX 


MINTEX BRAKE & CLUTCH LINERS are manufactured by BRITISH BELTING & ASBESTOS LTD., 
CLECKHEATON, YORKSHIRE and are obtainable from all Mintex Service Depots and stockists. 
B.B.A. are also che manufacturers of SCANDURA, the original P.V.C. fireproof conveyor belt. 
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VERTICAL 
AUTOMATICS 


‘Ohe 
No. 8 VERTICALAUTO 


Maximum Swing .. 143” dia. 
No. of Spindles... Sa 6 
No of Tooling Stations .. 
The No. 8 Verticalauto can be 
arranged for double indexing or 
dual control A wide range of 
standard accachments, consider- 
ably increasing the scope of the 
machine, is available. 


Sole 
Selling Agents 


WICKMAN 
of 
COVENTRY 
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TURNER BRIDGE WORKS, BOLTON 
‘TURNER BRIDGE WORKS, BOLTON ‘ a 
190 F18 
A 1 


COMPLETE WITH 
HANDLING GEAR 


Induction Heaters 


Soldering fixing Studs 
to Bonnet Flutes. 


Brazing Petrol 


Assemblies. 


Automatic Hardening 
Plant for Starter Ring 
Gears. 


ank Filler 


$ 0 L D E | N Semi-automatic 
for Rocker Covers. 


BRAZING 
HARDENIN 
ANNEALIN 


*REDIFON INDUCTION 
REDIFON LIMITED, 


Annealing Gear 


HEATERS RANGE FROM 1-100 KILOWATTS POWER OUTPUT 


BROOMHILL ROAD, LONDON, S.W.18 *Phone: VANdyke 7281. 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment. 
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| wouldn't say ‘no’ to a drink 
for every twist drill Monks & Crane keep in stock."’ 


““Wouldn't do, old boy. 


You'd never survive to see them off.”’ 


‘*Weli—make it for every item then.’ 


“Still formidable. But I'll tell you what... 
I'll stand you a drink every 


time Monks & Crane let you down. 


‘You're on a good thing— 
they haven't disappointed me in years!" 


BRITAIN’S FOREMOST DISTRIBUTORS 


London Office : Head Office: 


295 EUSTON ROAD | STANHOPE STREET 


LONDON, N.W.1 BIRMINGHAM, 
Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 
Grams: Emancee, London Grams: Emancee, Birmingham 
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MONKS & CRANE LTD 


DRILL SPECIALISTS 


Manchester Office 

MANCHESTER OLD ROAD 
RHODES, MANCHESTER 
Tel: Middleton 3654 (3 lines) 


Grams: Emancee, Middleton, Manchester 
SMIMC 802b 
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PRODUCTIVITY PROFUNDITIES: 


One the 
contributions 
productivity 

Reliability 


If you’re looking for high productivity you 


can't afford to take chances on reliability 
ind only fine quality will) give you the 
reliability you need for consistently high 
performance These attributes are 
synonymous with SALTER 

You can rely on 

R NGS 


0. SALTER & CoO. WEST BROMWICH 


M-W.342 
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Issued by Thos. Firth & John Brown Ltd., Sheffield 
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diatormed 


The use of the form grinding method to produce intricate and accurate tool profiles 
has developed rapidly. The Diaform wheel forming attachment provides the most 
flexible means of forming abrasive wheels to the required contours. Diatipt chisel 
truing tools controlled by this pantograph linkage need only a simple template to 


complete the operation. 


VAN MOPPES & SONS 
TELEPHONE: BASINGSTOKE 1240 (DIAMOND TOOLS) LTD 


BASINGSTOKE * HAMPSHIRE 


TRADE MARKS DIATIPT DIADUST DIATRU + DIANYF + DIATUF DIAFORM DIADEX 
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The thread is 
standard to your 
requirements 

it’s the 
STAYING PUT 
POWER 

that counts 


These photographs reproduced by courtesy of the 
Rover Co. Ltd., show Philidas nuts in position ona 
sectioned chassis section of the Rover car. Like many 
other leading motor manufacturers, the Rover Co. 
use Philidas nuts because : 

They are immovable except with aspanner. 
Their efficiency is unaffected by heat, 
vibration, oil contamination or by 
repeated applications and removals. 
They are manufactured entirely from 
metal in one piece, and in all the usual 
thread types. 


self-1 i 
self-locking nuts 
STAYING PUT on the 
An advisory division including personal repres- 
emma by skilled technicians is at the service 
of engineers. Full information about this f P+, § 
organisation will be sent immediately upon Ohe of Li ritain’s Pine 
request to 
PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LTD. Aves : 


FERRYBRIDGE, KNOTTINGLEY, YORKSHIRE 
Telephone : Coventry 60457 


Telegrams: Whitehouse Knottingley 
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125 YEAR 
‘LOCK HEED 
ON 


‘Loc PECIALISATION- YEARS LOCKHE 
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25 YEARS 
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Spe. as WUcle\ a a4 % é } a 3 
25 YEARS IC KHEEL — 
25 YEARS — CKHEEC 
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IC YEARS LOCKHEE SPECIA 


Thick or clear? 


It isn’t the colour that matters, it’s 
the micronic sized abrasive particles 
that lurk in that revolting black slime. 
To arrest them needs a filter element 
of altogether exceptional area, water- 
proof and oilproof, and having a texture 
carefully controlled to arrest the 
particles, and thus protect the vital 
parts of the engine. 


In short, the Purolator micronic filter. 


AUTOMOTIVE PRODUCTS COMPANY LTD., 
LEAMINGTON SPA, ENGLAND 


REGO TRADE MARK 


MICRONIC OIL FILTERS 
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Atomic detectives 


Metal wear is no new problem to 
engineers or research workers, but 
the work at Thornton has been 
transformed almost overnight by 
the application of radioactive iso- 
topes to wear study. These are the 
atomic detectives of science They 
record the slightest finger-print of 
wear with inhuman speed and 
accuracy. 

In a test now proceeding, a radio- 
active piston ring fitted in an 
experimental engine is supplying 
valuable data on the rate of wear. 
Wear on the piston ring removes 
minute particles of radioactive 
metal which are carried away by 
the lubricating oil. As the oil 
returns to the sump of the engine 
it passes a Geiger Counter, which 
automatically records the presence 
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of radioactive metal. This funda- 
mentally simple test is likely to give 
remarkable results, results that will 
be turned to practical account by 
Shell scientists and engineers. 


In another test, a length of wire is 
drawn vertically througha tungsten 
carbide die which has been made 
radioactive. With the aid of radio- 
active tracers, which are transferred 
from the die to the wire, the radio- 
activity of the wire can be assessed 
by means of a Geiger Counter. By 
this method it is possible to measure 
0.00000002 grams of die wear per foot 
length of wire. 


These are but two examples of how 
work on the atom has given into the 
hands of Shell lubrication experts 
research aids that will give answers 


in weeks instead of years. To you 
that means even better performance 
from even better Shell lubricants. 
To industry as a whole it means a 
narrowing of the time-lag between 
the invention of new machines and 
the development of lubricants to 
suit them. 


Shell’s laboratories at Thornton, 
Cheshire, cover an area of 800,000 sq. 
ft. and are manned by a staff of over 
800—that’s how Shell makes sure. 


LEADERSHIP IN LUBRICATION 


4 
: 


At Holroyd’s we are our own most biting critics. A worm gear has to be ridiculously good 
before we allow it to go to work in automobile and traction transmissions, in petrol and 
diesel engines, in aircraft auxiliaries and in the thousands of totally enclosed worm reduction 
units we supply to the world at large. This dissatisfaction with anything but the near-perfect 
includes the raw material. We spent 25 years evolving Super Holfos Bronze and a cunning 
centrifugal process with which to cast it. Those 25 years were well spent, though. Our 
Super Holfos Bronze worm wheels have great resistance to wear and pitting, and a low 
co-efficient of friction. So it’s worth while to nag on at ourselves, even if the nagging should 
result in duels at the back of the works. At least — so far — none of our customers have 


come looking for us, pistol in hand. 


Holroyd worm cears ano worm REDUCTION UNITS 


JOHN HOLROYD & CO LTD. MILNROW LANCASHIRE TEL: MILNROW 55322 
CRCI$7 
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LAMINATED 


RUBBER 
SUSPENSION 


THE BRAMBER ENGINEERING CO. LTD. 
SPRINGBOK WORKS © WATERLOO ROAD CRICKLEWOOD LONDON 
TELEPHONE GLA 5447. 
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LARGE 


LECTRIC FURNACES 


For over twenty years, G.W.B. have been producing 
some of the finest and LARGEST Electric Heat- 
treatment Furnaces, Because of our close associ- 
ation with the famous firms of Gibbons Bros. and 
Wild-Barfield, enquirers sometimes get confused 


and do not appreciate that the initials stand for 
an organisation which is essentially a complete 
and separate entity, always ready to help you 
with your design and construction of Large 
Electric Furnaces. 


ELECTRIC FURNACES LTD., DIBDALE WORKS, DUDLEY, WORCS. 


AUTOMOBILE ENGINEER, January 1953 


t >. 


THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and _ roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 


Trunnion or spigot mounting alternative 
on heavy types. 


ADAMANT 
ENGINEERING CO. LTD. DALLOW ROAD, LUTON 


Sole proprictors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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GROOVED 


Easy to fit—no tapping 
only two operations 


DRILL E ORIVE HOME / 


Manufactured in 
STEEL STAINUESS STEEL 
BRASS COPPER OR WITH 
PLATED FINISH IN SIZES 
FROM +" DIAM. UPWARDS 


JAMES MILLS LTD. 
-BREDBURY EL WORKS AND ROLLING MILLS 


Telephone: WOODLEY 223! (10 lines) Telegrams: “MILLS” PHONE WOOD 
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Individualtelectric drive atjthe Lily, Mill, Shaw, Oldham— part,of the CY RIL LORD organisation. 


How to get the most out of your motive power 


WITH ELECTRICITY you can take the power to the machine. 
Individual electric drive gives complete freedom for re-spacing 
of machinery to suit changing requirements and to give maximum 
production capacity from a minimum power load. Working 
conditions are improved by the absence of belts and shafting. 
Machines are driven at their optimum speeds and push buttons 
give complete control. 


Electricity for PRODUCTIVI 
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WHERE TO GET MORE INFORMATION 

Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. They 
can advise you on ways to increase production by 
using Electricity to greater advantage — on methods 
which may save time and money, materials and coal, 
and help to reduce load shedding. Ask your Electricity 
Board for advice : it is at your disposal at any time. 


Issued by the British Electrical Development Association 
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The numerous critical stages in 
making good clutch discs are 
our exclusive worry. If there 
were ten times as many the fact 
would remain that you, the user, 
are interested only in the final 
result. But because you may 
sometimes wonder why DON- 
FLEX Clutch Discs are just that 
little bit better, we are taking 
you behind the scenes. . . 


Here, we are making sure of 
precision in production by making 
and maintaining our equipment in 
our own engineering shops. 


An obvious thing to oe 


do? Precisely . . . the 
pains which we take over even the most 
obvious things mean that you can always 


be sure of DON-FLEX. 


PRODUCT 


DEPOTS AT 
(Towns & Telephone Nos.) 
BIRMINGHAM ~ ... Aston Cross 1447 
COVENTRY... Coventry 64914 
>| EDINBURGH |... Central 4234 
EXETER 3813 4 
GLASGOW C.2. ... Central 4595 
LEYTON Leytonstone 6068 
LIVERPOOL | we 
MANCHESTER 3... Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 t 1) 
27142 and 27942 () ¥ UNE 
NOTTINGHAM... 439646 
SOUTHAMPTON ... 71276 
WIMBLEDON 
Republic of Ireland: 
DUBLIN, 35 Westland Row... ... 66597 SMALL & PARKES LIMITED . MANCHESTER 9 
LONDON: 76 VICTORIA STREET, S.W.! 


A 
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PATTERN 
FOR PROSPERITY 


%& Month by month new turbines start to turn, new generators take up the load 
to meet the vital and voracious needs of industry throughout the world. 
The engineers responsible for production of this all-important equipment are 
taking every worth-while step to speed up construction. That's why they turn 
to Wimet carbide tools for so many of their machining operations—they must 
have the higher output that only Wimet can give. 


WICKMAN of COVENTRY 
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Research... 
Development... 
Testing... 


“The proof of the pudding . . .”” So it is with 
C.A.V. Fuel Injection Equipment, but before 
the proving in actual service, much research 
and development work is done, and every 
move is explored exhaustively by tests, first 
on test machines, then on actual engines. 
Specially designed electronic equipment 
enables pumping pressures, needle lifts, 
combustion chamber pressures, etc., to be 
examined and recorded photographically. 


The C.A.V. Laboratories comprise physi- 
cal, metallurgical, X-ray, electrical and 
fuel injection divisions, engine test beds, 
low temperature and tropical rooms, as 
well as sections devoted to basic research. 


C.A.V. are the largest manu- 
facturers of fuel injection 
equipment in the world, with 
service depots trained 
personnel in over 100countries. 
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The Gordons were granted lands in Aberdeenshire by King 
Robert the Bruce, and the spirit of the Clan is perhaps 
personified by the **Gay Duchess of Gordon,’’ wife of the 
fourth Duke. When the Duke was raising his regiment, 
now famous as the Gordon Highlanders, the Duchess is 
said to have recruited a battalion in a single day by standing 
at the Cross of Aberdeen with a guinea bounty between her 


lips as a prize for any lad bold enough to come and take it. 


Above escutcheon 


~ 
4 “ Bydand ” (Abiding or lasting). 
to nl nN TI Below escutcheon 
© * Animo non Astutia” (By courage not craft). 


RENEFREW FOUNDRIES LTD INGTON, GLASGOW o>. TRI HALEWAY 3391 
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DRILLING MACHINES 
Operation: Drill lubrication holes in six throw 
crankshaft, hole diameter <in., depth 5zin. 


Record to date: More than 5,000 shafts drilled 
—over 30,000 holes— 


one broken dh 


Actuations hydraulic, plus Kirkman electronic 
torque control—holes are straight and clean. 


This rugged control device detects and is actuated by minute 
increases in motor current consumption due to dull 
or chipped cutting edges or clogging of flutes with chips. 


Farmer drilling machines can be supplied with any number of Kirkman 
torque controlled drill heads to drill deep holes in your components. 


FULL DETAILS GLADLY SENT ON REQUEST. 


DEVONSHIRE HOUSE, VICARAGE 


GASTON E. MARBAIX LTD tonpon, 


PHONE: BATTERSEA 8888. (8 lin 
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HERBERT 


SIGMA COMPARATORS 


wide range of accurate, 
sensitive and robust 
instruments. 


Full particulars on request. 


Please send enquiries to our 
Measuring Room, Head Works. 
Telephone: 88781—Ext. 139. 


SOLE AGENTS—UNITED KINGDOM AND EIRE : 


ALFRED HERBERT LTD * COVENTRY 
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TYPE D 
MACHINE 


CRI-DAN 


HIGH-SPEED THREADING MACHINES 


These machines, which are semi-automatic, will cut external, internal, right- or left-hand, 
parallel, taper, single- or multi-start threads of various forms and pitches in a wide range 
of materials, quickly, cheaply and accurately. 

Setting up is simple; design facilitates the full use of single-point Ardoloy or other tungsten 
carbide-tipped tools. 

Precision threads can be cut in a fraction of the time taken on thread milling machines or 
centre lathes. Two sizes for cutting threads up to 4in. and 12in. diameter. 

For 400/440v., 3-phase, 50 cycles A.C. operation. Catalogue on request. 


*Type B. tType D. 
Maximum threading diameter, external 4° ts 
internal 6” approx. 16” 
(short pieces only) 

Normal threading length 23” S$” 
Length between centres 5’ 
Maximum swing over bed a" 
Motor 14 h.p. 


t IN STOCK 
* DELIVERY IN 8 WEEKS 


” ” 


Full details from Factored Division, Red Lane Works. 


Phone: 89221 (10 lines) 


SOLE AGENTS UNITED KINGDOM AND EIRE: 


ALFRED HERBERT LTD * COVENTRY 


AUTOMOBILE ENGINEER, January 1953 


4 
2 
Gis 
& 
4 
/ 


‘ Bolts, Nuts, Rivets, Screws, 

| quick, Studs & Washers in all metals 
and threads e Pressure Gauges 

Be Reducing and Relief Valves 

fr Steam Traps, Cocks and Valves 
for every service « Ground 

* eroonal Flat Stock e Lifting Tackle, Ball 
P & Roller Bearings, Transmission 
Equipment e Machine Tools 
ee eFerrous & Non-Ferrous 


Tubes and Fittings e Pumps 
ePlumbers Brassfoundry. 


WE ARE ALSO EXPERTS IN NON-STANDARD 
SPECIFICATIONS AND SHALL BE PLEASED 
TO RECEIVE YOUR ENQUIRIES. 


ee Personal service means that your call is handled 

immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 


Official Stockists 
FISCHER 


BALL AND 
ROLLER BEARINGS 


M.W. WALKER & STAFF LTD. 
ENGINEERS MERCHANTS 
[BEX HOUSE MINORIES LONDON E.C.3 


Phone: ROYal 819] (10 LINES) ‘Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH . BAHRAIN, PERSIAN GULF 
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Positive 
brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of ‘‘sloppy’’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis joint. Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS PARKER STREET BIRMINGHAM 16 


R&W 
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are making 
sure with 


HARPER quality 


Valve-covers for the 
famous Alvis engine are 
high-grade Harper cast- 
ings, supplied enamelled 
and finish machined in 
the tradition of Harper 
quality. 


Harper 


and 


Harper-Meehanite 
Castings 


sn ed quality covers grey iron and 
Meehanite castings, and also metal press- 
ings, machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER _(MEEHANITE) LTD. oy Wi 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS WILLENHALL WILLENHALL 


LONDON OFFICE : SEAFORTH PLACE, 57, BUCKINGHAM GATE, S.W.1 Tel: TATE GALLERY 0286 
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Reproduced by kird 
permission of Decco 
Radar Lid. 


ARTICU- 4 GLASS 
LATED DRILLING 
MODEL MACHINE 


2, MODEL 5. MODEL 
MB4 M.F.6 
capacity) (14" capacity) 
3 MODEL 6. MODEL 
MFS 


M.B.2 
capacity) capacity) 


from 


Z 200 


COMBINATIONS 
with | 


‘PACERA MULTIPLE 
HEAD UNITS ! 


DESIGN YOUR OWN MULTIPLE DRILL 
COMBINATION WITH PACERA 
SECTIONAL TABLES 
Heads available in a wide range of speeds 
from 80 to 9,000 r.p.m.— 4" to |” capacity 
There is a Pacera tool for your job... 


Reproduced by kind permission 
of Fisher and Ludlow Ltd. 


Pacera Drilling Machines (from 4" to “i capacity) are manufactured 
at our own up-to-date specialised plant at Slough 


W. J. MEDDINGS LIMITED 


Sales Offices and Showrooms : 
16, BERKELEY STREET, LONDON, wW.! 
Telephone MAYFAIR 6417 
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Coke Ovens at the Margam Works of 
The Steel Company of Wales Limited, Port Talbot 


O produce the extra coke required for the newly built and bigger 

Blast Furnaces at Margam Works, 90 new ovens have been 

installed. Together with the 54 ovens erected in 1939 these produce 

‘ 15,000 tons of coke per week requiring some 22,000 tons per week 
of coking coal from the local Welsh Valleys. Coke Oven gas from this 

plant is used for heating purposes in the Margam and Abbey Works 
ra and a substantial amount is also supplied to the Wales Gas Board 


for use in the surrounding area. 


EXPORT SALES 
(Mild Steel Flat Rolled Products) 
EXPORTS LIMITED 
47 PARK STREET, LONDON, W.1 


HOME SALES 
(Mild Steel Flat Rolled Products) 
RTSC HOME SALES LIMITED 
47 PARK STREET, LONDON, W.1 
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DISTRIBUTORS OF MATERIAL 
iW BULK FOR GT. BRITAIN 


FOREIGN & COLONIAL 
ENQUIRIES TO” 


H. JACKSON LAD. sj. A. NORDBERG LTO. 


Oe GARSTANG. 171, QUEEN VICTORIA STREET, 


34 


OF BRITISH PAS 
FIT i 


| 


SENGER-CARRYING VEHICLES 


Pat SUSPENSION CONTROL 


1102 
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cs -VALETTA ROAD, ACTON, LONDON, W.3 + SHEPHERDS BUSH 3443 (4 LINES) TELEGRAMS: NEWSORBER, EALUX, LONDON 
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‘SILVER FOX. metal of the age 


Kegistered Irate Marks 


Motor vehicle components and _ fittings made 
of Stainless Steel cause no anxiety to the owner 

the surface can never wear or peel off; the metal is 
stainless right through. There is no need to polish; 


STAINLESS just a wipe with soapy water and they come up 


STEEL 


THE UNITED 


bright and unspotted for the whole life of the car. 
‘Silver Fox” Stainless Steels are now available to the 
discriminating motorist in ever-increasing quantities. 


Our colour photograph shows Hub caps by courtesy of the Ford Motor 
Company. Steering Wheel by courtesy of Wilmot Breeden Limited. 


COMPANIES 


36 


SAMUEL FOX & COMPANY LIMITED 


Associated with The United Steel Companies Limited 
STOCKSBRIDGE WORKS + Nr. SHEFFIELD * ENGLAND 
F259 
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* All other bearings lubricated by this system 


were found to be in the same perfect condition. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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Two outstanding The 
Vickers -Armstrongs 
British Stratosphere Chamber 


Achievements ... 


HOLDTITE 
Industri al Adhesives 


PHOTOGRAPHS BY COURTESY OF VICKERS-ARMSTRONGS LTD 
WEYBRIDGE, SURREY 


For this impressive structure—the largest of its kind 
in the world HOLDTITE Adhesives were chosen as being 
the best answer to problems which were very likely unique 
in contemporary constructional engineering practice. 
Capable of reproducing various atmospheric conditions, 
including low or high temperatures and pressures, this 
Stratosphere Chamber called for reliable thermal! insula- 
tion bonded by adhesives with great elasticity and 
dependable ageing properties. The bonding had to stand 
up to many variations in temperature and to extreme 
vibration. That HOLDTITE Adhesives were used 
exclusively is convincing proof of their superiority 


Whether the job is difficult or simple, experimental or 
commercial—we can provide the right adhesive to do it 
reliably and efficiently. Apply for details of our wide range 
of adhesives for the Aircraft, Automobile and other 
industries, without obligation. You are also invited to send 
samples of materials to be bonded, we will then advise the 
best adhesive to use. 


P The thermal insulauion chosen for the Vickers- 
Armstrongs Stratosphere Chamber was 


Onazote, the expanded ebonite product of 
the Expanded Rubber Co. This insulation 


was bonded and fixed into position entirely 
with HOLDTITE Adhesives. For the high 
density pads below the cradle and stanchions 


HOLDTITE Black G.P. Cement was used, 

whilst a HOLDTITE Latex Cement Compo- 
sition was employed for the walls, roofs and 
main flooring. 


SURRIDGE’S PATENTS LTD. 


NEW WORKS + CROYDON ROAD = BECKENHAM - KENT <- Telephone: Beckenham 0168 
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In every corner of the 
Globe you will find 
Murad Capstans doing 
their work to the 
entire satisfaction of 
their users: 


TRIBUTES: 
From New Zealand: 


“It has given us such 
excellent service... . 
let us have catalogues of 
your full range of machines 
because it will take very 
high pressure sales talk to 
sell us another make if a 
suitable one is in your range."’ 


From the U.S.A.: 


“One of our customers claims 
that the Murad 1” machine is a finer 
machine and more accurate .... . 
Several of our other customers having 
Murad machines have ordered other 
types of British equipment from us 
based on the quality they have 
found inherent in the first 
Murad equipment.”’ 


MURAD DEVELOPMENTS LIMITED, 


AYLESBURY, BUCKS. ENGLAND, 
PHONE: AYLESBURY 790 (4 LINES) 


CABLES MURADITE, AYLESBURY. 
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T. M. BIRKETT & SONS LIMITED - HANLEY - STAFFS 


Phone: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH Grams: Birkett. Hanley 


BILLINGTON & NEWTON LIMITED - LONGPORT - STOKE-ON-TRENT 


Phone: Stoke-on-Trent 87303-4 & 88147 Grams: Bronze, Phone, Longport 


B153 


AUTOMOBILE ENGINEER, January 1953 


4 NON-FERROUS CASTINGS | 
| CHINED PARTS. 
* Ck AST RODS & TUBES 
40 


Goldie Gardner and his record breaking M.G., 
with a Laystall crankshaft. 


Dennis Poore and his Connaught, with Cromard 
liners and Laystall crankshaft. 


Bob Gerard and his veteran E.R.A., with a Laystall 
crankshaft. 


Ken Downing and his Connaught, with Cromard Stirling Moss in one of John Heath's H.W.M.s, 
liners and Laystat! crankshaft. with a Laystali crankshaft. 


Write for news of the new Laystall-Lucas high 


*’ performance alloy cylinder head. Interchange- te 


able on models TB, TC, TD, and If-litre M.G.s. 


LAYSTALL ENGINEERING CO., LTD. 


Head Office: 53, Great Suffolk Street, London, S.E.1. Tel: WATerloo 6141 
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‘*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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DUALLOYS LIMITED: BODEN WORKS: CHARD : SOMERSET 
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Our Die Cast Iron Bar was introduced 
to meet a very real need in many industries— 


and its advantages particularly appeal to those 

engaged in the Automobile, Machine Tool and 

Textile Machinery trades. Because it is free from 

blow holes and inclusions (unlike Sand Cast Iron Bar), it is 
especially advantageous where lengthy or intricate machining 
operations are involved, as the possibility of rejects is 
materially reduced. The fact that it is supplied rough machined, 
results in further economies in machining cost and time. This 
Die Cast Iron Bar has a wide range of uses, and is specially 
recommended for the production of Bushes, Gear Blanks, Pump 
Rotors, Pump Rams, Cams, Couplings, Sprockets, Gears of all 
types, etc. 


% Delivery Ex Stock. 


Write TODAY for full particulars and technica! data to :— 


HAROLD ANDREWS 
GRINDING CO., LTD. 


BRISTOL ROAD, BOURNBROOK, BIRMINGHAM, 29. 


Telephone: SELly Oak 1128-9-0, and at MANOR WORKS, 
MANOR LANE, HALESOWEN. Telephone: Halesowen 1181-2 


GUARANTEED SOUND RIGHT 
THROUGH—FREE FROM 
BLOW HOLES & INCLUSIONS. 


CLOSE GRAINED i.e. IT TAKES 
A GOOD FINISH. 


FREELY MACHINABLE. 


IT 1S SUPPLIED ROUGH 

MACHINED, THEREBY RE- 

DUCING YOUR MACHINING 
TIME & COST. 


AVAILABLE IN A WIDE RANGE 

OF SIZES :— UP TO 2}” DIA., 

IN LENGTHS UP TO 6 FT.: 

FROM 24” TO 64” DIA., 

IN RANDOM LENGTHS FROM 
18” TO 24’, 


COMPETITIVE IN PRICE. 
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THE BEARING FORUM No. | 


Yes, we have been making ball bearings longer than any 
other firm in Great Britain — commencing manufacture in 
1898. Quality and performance have been steadily improved 
to meet the present day trends of higher speeds and heavier 
loads. As to the size of ball, curvature of tracks and design 
of cage, these are the result of this long experience in bearing 
design. Our knowledge of bearings and bearing mountings 
is at your disposal if you have a problem involving the use 


of anti-friction bearings. 


THE HOFFMANN MFG. CO, LTO., CHELMSFORD, ESSEX. 
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This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 


filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life — the objective of 


every motor manufacturer. 


AIR CLEANERS ~- AIR SILENCERS + CRANKCASE 
BREATHERS CAR HEATERS FUEL PUMPS 
SPEEDOMETERS + GAUGES - INSTRUMENT PANELS 
OIL FILTERS + THERMOSTATS - SPARK PLUGS 


WINDSCREEN WIPERS - DIE CASTING 


AC-DELCO DIVISION OF GENERAL 
We'll gladly help when you plan a new design or modify an existing one. Write to MOTORS LTD., DUNSTABLE, ENGLAND 


AC Technical Bureau, 54 The Butts, Coventry; or ‘phone Coventry 61747 and Southampton, Hants. 
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GIRLING 

DIRECT - ACTING TYPE DAMPER 
DAS Type. 
This type provides a light, compact, efficient 
and inexpensive means of damping out road 
shocks. Fluid displacement is large and the 
damper is designed for long life. It is available 
with a working stroke of from 3 to 10 inches. 
The diameter of the piston is 1 inch. Either 
stem or eye mounting can be supplied at either 
end as desired. 


GIRLING PVN TYPE 

LEVER - OPERATED DAMPERS 

New Features of an improved design :-— 

1. The angular movement of the lever arm 
has been increased from 85 to 100 (metal to 
metal). The actual working angle is now 90°. 
2. The number of possible high pressure leak 
points has been reduced to two by reason of the 
oblique internal drilling from each end of the 
working cylinder to the separate valve chest 
located at the top of the damper in the low 
pressure zone. With the top cap removed this 
feature of the design permits more accurate 
setting of the valves without external loss of 
fluid, all parasitic leaks being taken into account 
when adjustments are being made with the 
damper in action. The principle of end-to-end 
discharge is retained. 


best in the smooth run 


GIRLING LIMITED 
KINGS ROAD : TYSELEY © BIRMINGHAM - 11 
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HE name CAPASCO has been permanently associated with the 

development and perfection of Heavy Duty Moulded Brake 
Linings right from the start. CAPASCO pioneered the way, and is 
still leading this highly specialised field. CAPASCO Moulded Brake 
Linings are daily proving their efficiency and reliability under the 
most arduous conditions and in all forms of Transport. 


Press Moulded Homogeneous  y~ Uniform Wear to ‘Wafer’ 
Structure Thickness 


High Mechanical and Impact * 


Impervious to Oil and Grease 
Strength 


Rapid ‘Wet’ Recovery Non-Abrasive to Brake Drums 


Extreme Resistance to Suitable for Medium and Heavy 
Frictional Fade Duty Application involving 
Dimensional Stability High Temperatures 


NON-FADE 


BRAKE 
LININGS 


Phone : GROSVENOR 6022 P.B.X. Grams: “INCORRUPT, LONDON” 


* 
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THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD « ENGLAND PHONE: 24137 (5 LINES) GRAMS: PROELLS SHEFFIELD 
London Office: Terminal House, Lower Belgrave St., $.W.1. Phone: Sloane 2111 (4lines). Grams: Proelis, Knights, London 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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The Corriigated Packing & Sheet Metal (0. Lid. 
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Constructed on the Silentbloc principle 
with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression, 


* After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘ Consul” 
and “ Zephyr Six”’. 


Left: Front Suspension 
of the “Consul” and 
** Zephyr Six"’. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 


52 AUTOMOBILE ENGINEER, January 1953 


| CUM) 
Y 
| 
Scientific Development Guts Costs 
BUSHES 
| FLANGELE?? | \ 
& 
\ ~ | AVY TAPER 
| , OF 
LONDON, W. | FL. PARK 9) 


The above photograp 


a Standard Cutanit Grade S 
Copy Turning Tool in use on 
a Churchill-Redman Copying 


Lathe at the Halifax Works 
of these leading machine tool 


makers who both use Cutanit Cat \\) 


and recommend it for use on 
these machines. 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


WM JESSOP & SONS LTD SAVILLE & CO LTD 
BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS | SHEFFIELD 
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DRILLING, BORING & CHAMFERING 
VAUXHALL CYLINDER BLOCKS. ..... 


ARCHDALE 


ENGLAND 


FRED HERBERT LTO.. 
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IS WATCHING OUT FOR YOU 


in this case stands for Ferodo Batch 


But don’t be alarmed, F.B.I. 


Investigation — and it’s your interests that are being watched. 


From every batch of Ferodo friction materials, samples are taken and 
ruthlessly tested for efficiency and durability. On the M.I.R.A. Track (of which 


Ferodo Limited are one of the largest users) the final and practical proving of the finished 


product takes place. All this, and the ceaseless experimental work in the Ferodo Test House, 


ensures that Ferodo friction materials maintain their high standard of reliability, efficiency 


and durability that makes them first choice for safety all over the world. 


We freely and cordially invite British and Overseas Automobile Engineers 
to make full use of the Ferodo Test House. 


BRAKE & CLUTCH LININGS 


A Member of the Turner & Newall Organisation 


FERODO LIMITED CHAPEL-EN-LE-FRITH 
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For railway rolling stock, automobile and general 
engineering purposes. 


Expert supervision of all processes, steelmaking, 
rolling, coiling and heat treatment, ensures a 
first class product. 


SHEFFIELD 


56 AUTOMOBILE ENGINEER, January 1953 


: 
: 
Pick 


Rover machine-shop operators start work on these Land Rover castings with easy 
minds. The three spot-faced locations (two of them dowel-holed to fine tolerances) save 


time and eliminate waste because the castings have been correctly set up, inspected and 


pressure tested in the West Yorkshire Foundry before delivery, making trouble-free 


machining a matter of certainty. Every casting is subjected to up-to-date metallurgical 
and radiological control. We produce the highest grade castings in high-duty iron and 
aluminium alloys; our modern pro- 


duction methods enable us to supply 


ES) ys (5 HIRE in large quantities at low cost. 


SAYNER LANE - LEEDS 10 TEL: LEEDS 29466-7-8 
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E EVOLVED the ultra-duty bush which takes 
a high loading, with great durability. 


E REVOLUTIONISED engine suspension, 
providing resilience without which the modern 
high-compression engine is unbearable. 


E PIONEERED in Britain the rubber-to-metal 
weld to a standard of tenacity and durability 
that has never been surpassed. 3 


4 
: 
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E ORIGINATED the coil spring insulator, 
suppressing high frequency road-roar. 


WE PERFECTED bushes for I.F.S. to a higher pitch 
of perfection than all the other manufacturers 
in the world put together. 


E DEVELOPED the Metalastik torsional 
vibration damper—‘tunable,’ sensitive, free from . | 
metal-to-metal contacts, and with an all-round 


superiority to other types of crankshaft dampers. 


Our 
successes 
are based 
upon your 


: 


COPPER CARBON 


++. engineers with foresight 
have been quick te appreciate the 
advantages of CARMET*, and every- bearings 
where, mor@and more, they are 7 
specifying this material. Combining seals 
the strength of meta! with the self- - 
lubricating properties of Carbon; 
there is extremely low wear 
rate, a favourable co-effi- 
cient of friction and good 
fesistance to high 
temperatures, MORGAN CRUCIBLE 


COMPANY 


Our Engineers‘will be pleased to advise you BATTERSEA CHURCH ROAD, LONDON, S.W.11 
en its application. Telephone: Telegrams: “Crucible, Souphone, London,” 


® CARMET is o Registered Trade Mark of The Morgan Crucible Company Lid. 
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SOLE AGENTS GREAT BRITAIN: BURTON. GI 


Pioneers in the development of scien- 
tifically processed tools for maximum 
efficiency in standard and special 
applications 


RIFFITHS & CO. LTD. MONTGOMERY STREET, BI 
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THE CACO SEAL 


British Patent No. 479743 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Large Face Angle brings’ Sealing Edge well 
below spring. 
Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deformatic 
by large included angle, 


This section deformation 
under load. 


Shaft angle gives adequate clearance. 
Flexible Web. 


ANGUS OIL SEALS 


GEORGE ANGUS & C9 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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Tailor-made Bearings for 
ready-made applications 


Do you realise the potentialities of our range of Compo oil retaining bearings ? 
Well over two thousand sizes are available; not necessarily “ off the shelf,” of 
course, but we have the high precision dies from which they are made which 
means prompt supply at economical cost. Our Die List gives details of the 
complete range which covers the requirements of most machines and appliances. 
Compo bearings are die-pressed from powdered metals and form a porous 
bronze structure. When charged with oil each becomes its own self-contained 
bearing, fully lubricated according to the requirements of the job it has to fulfil. 
We would like to tell you more about Compo and our Technical Department 
will gladly assist you with any bearing problem. 


RETAINING 
A RIN G 


BE 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


“ike A SP ON ot Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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PHOSPHOR BRONZE 


Designers often reo 


bearing metal 
DAMAXINE Ch: 
have been develop. 


requirements 


suitable grade for \ 


Available in © 


THE MANGANESE 


HAN ODFOR’ 


TELEGRAMS: 


's conditions. 
-phor Bronze Alloys 


che most stringent 


‘cased to suggest the moat 


cular application, 


BRASS 
ROAD 


R AD 
iPS 


PLIMITED 


TELEPHONES 2127 
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The substances may be oils, gases, 


greases or liquids; the pressure may 
be high or low; the temperature may 
vary over a wide range, but whatever 


these conditions, Hyline High Pressure 


bal 
4 
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ies Hose will get them there safely. — ae 
SUPER OIL SEALS & GASKETS LTD. 


WATER COOLERS 


will serve the whole needs of a factory and save 


95° of the water otherwise wasted. 


They are robust and compact, and can be installed 


in- or out-of-doors. They are extensively used for 


cooling the circulating water of Diesel, Gas and 


Petrol Engines, Refrigerating Condensers, Air Com- 


pressors, Liquid Controllers, Engine Test Houses, 


Process Works, etc., etc. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company) 


HEENAN & FROUDE LIMITED 
WORCESTER 23 ENGLAND 
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Cast Iron 
with a difference! 


Spheroidal Graphite 


Iron castings with vastly improved properties are now in 
commercial production. The important difference in these 
new irons is in the form of the graphite which is present as 
spheroids instead of flakes. 

In the tensile test, the spheroidal irons have a definite 
yield point preceded in the stress-strain diagram by the 
same kind of straight-line relationship as is found in steels. 
Minimum properties which may be expected in commercial 


production are as follows :— 


Maximum sues Yield Point Elongation 
t.s.i. per cent 


Pearlitic 37 min. 27 min. I min. 
Pearlitic/ 
Ferritic 32» 5 
Ferritic a7) 20° 


The process is the subject of patents and patent applications 
and The Mond Nickel Company Limited has granted a 


number of manufacturing licences: for the names of 


THE MOND NICKE 
COMPANY LIMITED 


Sunderland House, Curzon Street, London, W.1. 


suppliers, write to :— 
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Above:— 

Rough cast and machined crankshafts in S.G. 
iron replacing steel forgings in 1800 r.p.m., 6 h.p., 
general purpose diesel engines. Average tensile 
strength 35—45 t.s.i.. Izod Impact strength 
10—15 ft-lb. 

(By courtesy of Petters Ltd.) 

Pump body, cast solid for subsequent ma- 
chining in S.G. iron replacing steel forging. 


Castings by Sheepbridge Engineering Ltd. 
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Fluorescent lighting . . . 


The G.E.C. Lighting Service 


will help I know... 


G.E.C. fittings . 


SN 


3] 
Fluorescent lighting is the clearest, kindest working light. 


Fluorescent And by far the most economical. It would 


maintain your present lighting standard with a saving on 


ligh ting ? current of over 50°, — or, should you need brighter 


lighting, it would give you over double the brilliance 


without raising consumption! Why not go 


into the whole question with the G.E.C. Advisory Lighting 
Service? The G.E.C. have always led in fluorescent 
development and have unrivalled technical knowledge. For 


superb modern lighting — see the G.E.C. first. 


tubes in fittings 
THE GENERAL ELECTRIC CO.LTD.,MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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In the manufacture of R&M Bearings precision has many points of view. 
Dimensions must be exact to the finished tolerances not only on fitting 
diameters but in the clearance allowed between the balls and tracks, cages 
and balls, and also cages and tracks. 

After measurement of individual diameters, etc., special multi-point gauges 
where minute errors are magnified on sensitive dials re-check one dimension 
against another. 

Only the most scrupulous attention to machining will produce the accuracy 
which will pass these tests, and ensure long life and silent running of 


RANSOME MARLES 


BEARING COMPANY LTD 


NEWARK-ON-TRENT , ENGLAND 


K/RM. 96 
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TRIPLE 
BRAKING 


SYSTEMS 
which have 
everything 
the name 
impltes 


Simplicity of layout makes installation costs small 


eco nom j cal Method of construction and manufacture ensures reasonable costs of units 


Maintenance and running costs negligible. 


Ease of obtaining correct braking ratio between front and rear axles 


in the event of rear wheel a failure, front wheel braking is still effective or 
vice versa with manual braking available at all times. ~~ 


dependable 


These features give a smooth, sure and powerful braking system that is absolutely 
reliable 


Each unit independent in application. 


Easy replacement of units. 


interchangeable System can be operated by 
VACUUM, AIR PRESSURE or CONTINUOUS FLOW. 


CLAYTON 


Works - Phone 1305-9 


70 
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Bars are being supplied to several 
famous vehicle manufacturers, and 
our new plant has capacity to supply 


more. May we have your enquiries? 


WE ARE ALSO THE 
MANUFACTURERS OF 


SPRING WASHERS 


TOLEDO WOODHEAD SPRINGS.LIMITED SHEFFIELD 
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unusually: 


flexible! 


Gas has claims to be the most generally versatile and 


flexible fuel known to man. There is almost no limit to the 


variety of gas-fired equipment and 
appliances either available 
or designable. For jobs big or 
little, straightforward or 
intricate, flow-production or 
‘one-off’, gas nearly always turns 
out to be the simplest to install, 
the easiest to maintain and the most 


economical to operate. There’s no handier 


man at a heating job than Mr. Therm. 


Mr. THERM IN 
GENERAL 
ENGINEERING 


Among the great variety of uses of gas 
are: general heat treatment, fame harden- 
ing, annealing, tempering, case hardening, 
normalising, preheating, metal melting 
core drying, forging, brazing, soldering, 
oxy-town gas cutting, steam -raising, 
water and space heating. 


Mr. Therm burns fo serve you + THE GAS COUNCIL - I GROSVENOR PLACE - LONDON - Sw1 
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“Specially developed 
‘Metallurgists for gravity 

Die Casting C 
Hot Stamping, Pressing 
Extrusion Dies and Follo 

“as well as for Mandrels 
tainers, Bolsters, etc. 

_K.E. Hot Die Steels are the 
of careful research into the 
increasing demands 

_ industry for steels capable of 


(xayser LLISON() & CO. LTD.) 


CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
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show you ALL the clips 


we make at 


TERRY’S” 


You'd have a surprise—CLIPS in every possible shape 
and size, CLIPS in steel, bronze, stainless, plated, etc., 
CLIPS for every trade 
want a clip made to specification TERRY’S Research 


under the sun... and if you 


Department is there—ready and willing to give you 
the benefit of 96 years’ experience. 
= /———Want to know all about springs ? 


Here’s a book packed with spring know-how from cover to 


cover — the finest of its kind today. Post free 12 6. 


Sole Mokers: HERBERT TERRY & SONS LTD., REDDITCH 


. . « and here are three 
specials” 


Three really popular 
Nos. 80 and 81 
fron 
300 — an 
good 


clips. 
come 
stock No 


exceptionally 

irawing board clip— 
costs 5 - a dozen (inc, 
rom stock 


p.t.), 


300 


to 2 


80 


LONDON 


BIRMINGHAM 


MANCHESTER 
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Fast, versatile, easy to handle... 
the B & D Sander gives you greater 
capacity per man hour cuts fatigue to 
the minimum! This sturdy, compact 
tool — available in Heavy Duty & 
Standard Models —is built for long 
life and hard work, see how effortlessly 
it cleans off old paint leaving the 
surface satin-smooth for spraying . . . 
shapes and smoothes curved surfaces, 
grinds down rough welds... see how 
the wire cup brush de-rusts quickly, 
efficiently, it’s the tool you can’t afford 
to be without! | 
Send for free illustrated catalogue of purpose work 
the entire range of B & D Portable 
Electric Tools and accessories. 


Whatever the type of work... 

body construction or gencral 
maintenance, B&D Sanders give 
years of trouble-free service. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


PORTABLE ELECTRIC FOOLS 


TOWSON, U.S.A. © TORONTO, CANADA « SYONEY, AUSTRALIA « MEXICO CITY, MEXICO « SAO PAULO, BRAZIL 
Smee's MS 
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The story of Skefko, Luton, is one of steady 
expansion. Beginning in a small way in 1910, the 
factories in and near Luton today form one of 
the world’s most modern ball and roller bearing 


manufacturing plants, and are evidence of 
Skefko’s determination to keep up with the 
demand for more and still more ball and roller 
bearings. Here, every device that human ingenuity 
can develop is used to safeguard the traditional 
reputation for quality of every SKF bearing. 


BED 3. 


SKEFKO BAL L LUT 


76 AUTOMOBILE ENGINEER, January 1953 


| S ea d e 1 
\ 
— 
\ = 
\ 
| (: Z| 
| 
wil 
| HI 
f 
m 
| 
| 


ENGINEER 


Design, Materials, Production Methods, and Works Equipment 


Editor: J. B. DUNCAN 
Editorial Staff: T. K. GARRETT, A.M.I.Mech.E., A.F.R.Ae.S., F.C. SHEFFIELD 


Publishers: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 


Telegrams: Sliderule, Sedist London 


COVENTRY : BIRMINGHAM, 2: 


CORPORATION ST. 


8-10, 
Telegrams: Autocar, Coventry 
Telephone: 


Autopress, 
MIDland 


Telegrams 


Coventry 5210 Telephone 


KING EDWARD HOUSE, NEW ST. 
Birmingham 

7191-7 
PUBLISHED MONTHLY—-SECOND WEDNESDAY 


Annual Subscription: Home and Overseas £2 Ils. 6d., including the Special Number; Canada $7.50; U.S.A. $8.00 


Telephone: Waterloo 3333 (60 lines) 


GLASGOW, C.2: 
26B, RENFIELD ST 


MANCHESTER, 3: 


260, DEANSGATE 

Telegrams: Wiffe, Manchester Telegrams: Iliffe, Glasgow 

Telephone: Blackfriars 4412 Telephone: Central 1265- 
1266 (2 lines) 


No. 562 


1953 


N all probability 1953 will be the most difficult year 
for the automobile industry since automobiles were 
first produced in this country. Not even the slump 
years of the early 1930’s posed problems of such 

complexity and magnitude. How far they can be overcome 
by the unaided efforts of the industry is a matter of specula- 
tion, but there is no doubt that government action could 
simplify the issue in a considerable degree. 

Until 1939 it was considered axiomatic that an industry 
concerned with quantity production must have a home 
market that would absorb the major portion of its products. 
Since the war, this has not, of course, applied to the 
manufacture of automobiles but it still remains true that 
continued prosperity in the automobile industry must be 
based on a large volume of home sales. 

The peculiar circumstances of the past five or six years 
have tended to obscure this fact. In the immediate post- 
war years there was not very intense competition for export 
markets. The automobile industry in the U.S.A. was 
unable to meet its own home demand and had little reason 
for seeking export markets. The other major foreign pro- 
ducers, France, Germany and Italy, were, for obvious 
reasons, not in a position to offer serious competition 
outside their home markets. Nor did these countries 
choose to copy British austerity with its definite restriction 
of home sales to encourage the greatest possible volume 
of export sales. 


Vo.t. 


Foreign competition 

To-day conditions are considerably different. American 
competition has not yet developed in any great degree, 
apart from one or two markets, but all Continental car 
manufacturers are now making very strong efforts to sell in 
markets other than their own. This is occurring at a time 
when world demand shows a tendency to contract rather 
than to expand. It is probably true to say that so far as 
passenger cars are concerned, the demand for essential 
vehicles has now been satisfied and there will be an in- 
creasing tendency for governments to rank passenger cars 
as consumer goods in or near to the luxury class. 

World conditions could be scarcely less favourable. 
Before the war, the contraction of markets was a commercial 
hazard that every trading organization had to face from 
time to time. It was, however, generally possible to make a 
reasonable forecast of when a trade recession was likely 
to occur. To-day, the economic disequilibrium between 
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the dollar and other currencies leads to government regula- 
tions and controls, which may be imposed or altered at 
virtually a moment’s notice, and which cannot in any way 
be foreseen. 

In this particularly unstable economic climate, the 


automobile industry has a peculiarly difficult role. For 
several years the industry has been the leading export 
industry. In the more difficult circumstances now to be 
faced, with intensified competition and import restrictions 
of one sort or another, it may continue to play a leading 
part in maintaining exports, but only if prices are really 
competitive. 
Prices 

Price will certainly be the most important factor during 
1953. It is an open secret that at least two new light cars 
are to be introduced by British manufacturers early this 
year. There is, however, no reason for thinking that either 
will make a break with accepted practice. Apart from these 
two new cars, the British attack on the markets for quantity 
produced cars must be based on existing models. These 
models are already well-proven in service, and the question 
now remains: what can be done to reduce costs and prices. 

Without in the least minimizing the importance of 
progress in design, we would emphasize that for the 
immediate future the prosperity of the British automobile 
industry will depend upon production factors, which in 
turn can be affected by the policy of the Government. 

We do not intend to embark upon a discussion of the 
effect that taxation of company receipts can have on 
efficiency, although there is much that could be said of the 
difficulty of replacing capital assets under present conditions 
of taxation. What must be stressed is that if the auto- 
mobile industry is to continue its great contribution to 
export trade, it must be allowed to develop the home market, 
paradoxical though that may seem. 


Plant utilization 


Every effort must be made to allow the productive 
capacity of the industry to be fully utilized. ‘To production 
engineers this is self-evident, but unfortunately it is not so 
evident to others. If prices are to be kept to a minimum, 
production must be maintained at the maximum. This 
means that an inflexible ratio between home and export 
sales is no longer feasible. Economic conditions are now 
so unpredictable that sudden closing of export markets must 
be expected. If, through import restrictions, exports 
contract or even cease completely, they may open again 
G 


\ } 
| 
; 
: 


AUTOMOBILE 


JANUARY 1953 


ENGINEER 


with disconcerting suddenness, and industry must be 
prepared for this. Meanwhile, what is to happen to the 
production surplus to the export market ? Fresh overseas 
markets cannot be opened and the only logical outlet is 
the home market. Unfortunately, it will not be sufficient 
merely to allow vehicles to be offered for sale on the home 
market, for here again price is a much more important 
factor than it was only two years ago. Manufacturers can 
sull do something to reduce prices for the home market, 
but there is no doubt that the Government could do far 
more by casing the purchase tax. A precedent for this has 
already been created by the Government action over 
purchase tax on textiles. Admittedly, the action in con- 
nection with textiles was taken when the industry was 
already suffering from a high percentage of unemployment. 
It is to be hoped that in the case of the automobile industry, 
action will be taken in time to forestall unemployment. 
Any percentage fall in plant utilization means a much 
greater percentage increase in unit costs. That this must 
be avoided if we are to maintain, much less expand, our 
export markets, hardly needs saying. But it can be avoided 
only by creating conditions that will allow a healthy home 
market to develop. 

As was said earlier, for the immediate future the produc- 
tion divisions will be more important than the design 
divisions, since the werk of the latter cannot affect the 
situation for some considerable time. So far as actual 
manufacturing methods are concerned, there is little that 
can be done. The production methods for existing models 
of quantity produced cars have been carefully planned and 
immense capital sums have been invested in tooling. 


Probably, the only point on which there is a possibility of 


appreciable saving through better planning, is in the 
reduction of investment in work in progress. Here, the 
automobile manufacturer is in some measure at the mercy 
of outside suppliers, who in turn are at the mercy of their 
suppliers. ‘That improvement can be made is however, 
indisputable. 


Cost reduction 

To meet the conditions of 1953, it is essential that every 
possible means of reducing costs must be considered. It is 
therefore, pertinent to ask whether the wage structure in 
the automobile industry is not out of balance with the 
structures in other industries. Without doubt, the average 
wage is much higher than the national average, yet the 
operators are not called upon to apply a higher degree of 
skill or to work harder than men in other industries. In 


fact, it is probably no exaggeration to say that the standard 
of skill required and the actual physical effort expended 
in most manufacturing processes in the automobile industry 
are less than those of other industries. Scientific planning 
and the use of accurate automatic machines have reduced 
dependence upon operational skill to a minimum, and no 
other engineering industry has gone so far in introducing 
mechanical equipment to reduce fatigue. 

While we query the wage structure, this is not to say that 
we wish to see any reduction in the size of the pay packet; 
on the contrary, we should like to see it increase. What we 
do want to see is a reduction in unit costs, and to this we 
believe that a sensible contribution could be made through 
an overhaul of the wage structure. Since the war there 
has been much talk of full employment, but too little 
realization of the amount of hidden under-employment 
there is in almost every industry, and not least in the 
automobile industry. If this under-employment can be 
rectified production would increase and costs would be 
reduced, without any reduction in total wages. 

Decisions of foreign governments are important, but 
little can be done about them. The decisions of the British 
Government are also important, and it only remains to 
hope that they will be such as to help and not hinder. 
There are also the actions of the industry itself, not only at 
managerial level but at every level. On the managerial 
level it is essential that the development of new designs be 
prosecuted with the utmost vigour as a fairly long term 
policy, while as an immediate policy every effort must be 
made still further to employ equipment that will increase 
productivity and reduce costs. In the final analysis 
however, the immediate results will depend in the main 
upon the operators. It is they who must maintain the 
quality of work produced, and who must make the maximum 
possible use of all the available production facilities. The 
management has the duty of supplying the means while 
the operators equally have the duty of seeing that the 
best possible use is made of the means at their disposal. 

Although the omens may not be propitious, we are 
convinced that the industry will overcome the difficulties 
providing there is no restriction on supplies and none on 
the development of the home market. The major re- 
organizations carried out in the past few years have brought 
the production potential to a very high level ; new manu- 
facturing techniques have been developed and applied ; 
and at the same time, the planning engineers, ably supported 
by their Boards of Directors, have shown and are continuing 
to show great initiative and skill. 
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THE LANCHESTER LEDA CHASSIS 


A Vehicle with Laminated Torsion Bar Front Suspension 


version of the Lanchester Four- 

teen, incorporates pressed steel 
bodywork for production on a somewhat 
larger scale than the aluminium bodied 
version available on the home market. 
In addition to these two types, a de Ville 
convertible model on the same chassis 
is also available. 

In designing the new chassis, the 
intention was to provide the basis for a 
car of medium size, capable of carrying 
four persons in comfort. Another 
requirement was that it should have 
good road holding characteristics, and 
adequate performance, to maintain high 
average speeds with comfort on long 
journeys. All these factors are of parti- 
cular importance so far as overseas 
markets are concerned. 


T*: Leda which is the export 


The engine 

The 1,968 c.c. engine develops 
60 b.h.p. at 4,200 r.p.m., and as the 
vehicle dry weight is 3,136 lb, it gives 
42:8 b.h.p. per ton. It is interesting 
to see how favourably this figure 
compares with that of the post-war 
Lanchester Ten, in which the b.h.p. ton 
was 36:4. Not only is the power 
developed in the new chassis adequate 
for this class of car, but the improve- 
ment has been obtained at a relatively 
low cost. Considerable production 
economies have been made possible by 
the fact that many engine components 
are common to both this model and the 
3-litre Daimler Regency. 

In fact, the Lanchester Fourteen 
engine might almost be described as a 
four-cylinder version of the six-cylinder 
Regency power unit inasmuch as the 


SPECIFICATION 


ENGINE: Four cylinders. Bore and 
stroke 76:2mm- 107:95mm. Swept 
volume 1,968 cm*. Maximum b.h.p. 
60 at 4,200 r.p.m. Maximum b.m.e.p. 
and torque respectively 120 Ib/in® and 
96 Ib-ft at 1,600 r.p.m. Compressicn 
ratio 67:1. Fully balanced, three 
bearing forged crankshaft. Overhead 
valves, push rod operated. Zenith 
downdraught carburettor with 27 mm 
choke and third bar. 

TRANSMISSION : Daimler Fluid Flywheel 
Gears, pre-selector unit, four forward 
speeds and one reverse. Ratios: 
top 1:1, third 1-475:1, second 2-21:1, 
first 3-84:1, reverse 5:21:1. Propeller 
shaft, Hardy Spicer open. 

REAR AXLE: Salisbury semi-floating 
unit with a hypoid pinion, and a final 
drive ratio of 4-56:1. 

FRONT SUSPENSION: Transverse wish- 
bone link system with laminated torsion 
bar, and Girling DAS 4/35 shock 
absorbers. 

REAR SUSPENSION: Semi-elliptic leaf 
springs with through axle and Girling 
DAS 6/40 shock absorbers. 

STEERING: Bishop cam and _ roller. 
34 turns from lock to lock. Turning 
circle 34 ft. 

BRAKES: Front, Girling hydraulic 2LS. 
Rear, Girling mechanical, trailing shoe 
type. Drum diameter 11 in. Shoe 
width 12 in. Total friction area 143 in*. 
TYRES: 6:70. 15:00 on 4$in rims. 
Pressure: front, 24 Ib/in®, rear, 26 Ib/in®. 
DIMENSIONS: Wheelbase 8 ft 8 in. 
Track: front and rear, 4ft 4 in. 
Dry weight 28 cwt. Ground clearance 
7 in. Overall length 14 ft 7 in. Overall 
width Sft 5$in. Overall height 
5 ft in. 


bore and stroke are the same for each. 
Therefore the pistons, connecting rods, 
valves, and most of the valve gear are 
the same for both. Moreover, many 
of the other components such as oil and 
water pumps, timing gears, main 
journal bearings, etc., are also common, 

The bore:stroke ratio is 1-42:1 and 
the connecting rod length:stroke ratio 
1-88:1. This gives the fairly high figure 
of 2,960 ft min for the mean piston 
speed at 4,200 r.p.m. at which speed 
maximum b.h.p. is developed. The 
maximum b.m.e.p. is 120 Ib in’, 
and the maximum torque is 96 lb-ft, 
both values being obtained at 1,600 
rp.m. to match the fluid flywheel 
characteristics. In terms of b.h.p in* 
of piston area, the performance is good, 
the figure being 2°12; the b.h.p. litre 
is 30-5. When dry the engine weighs 
494 Ib, so that the b.h.p Ib is 0.12. 

An engine installation angle of 
3 deg from ‘the horizontal has been 
adopted to keep the body floor as free as 
possible from obstruction. Metalastik 
mountings are employed throughout. 
Two solid cylindrical bonded rubber 
sandwich type units are used at the 
front. A somewhat unusual feature of 
these is that three metal discs are 
incorporated in each, together with two 
circular rubbers. ‘The central disc is 
intended to restrain the rubber from 
bulging unduly. This is necessary 
because a very soft mix is employed. 

At the rear, the sandwich comprises 
three rectangular plates and two rubber 
blocks. In this case however, only one 
unit is fitted. It is positioned vertically, 
with the centre plate extended upwards 
and bolted to a bracket on the rear cover 


In the Lanchester Leda, a traditional vertical radiator is incorporated with a delightful modern style 
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107-95 mm. Swept volume 1,968 cm® 


ARRANGEMENT OF THE LANCHESTER FOURTEEN ENGINE 


Bore and stroke 76°2 mm 
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of the gearbox. The rubber is main- 
tained in compression between the 
plates, while the weight, and out-of- 
balance forces of the engine are taken 
in shear. This compressive pre-load 
is intended to increase the life of the unit. 

Were the pre-load not applied, tensile 
stresses, complementary to the shear 
forces, would normally be developed. 
This would be detrimental since rubber 
is particularly liable to a form of 
corrosion fatigue failure when loaded in 
tension, probably owing to the entry 
of foreign matter into minute crevices 
in the material. Under compression, 
the tendency is to force out these corro- 
sive imporities. 

Because of the flexibility of the whole 
system, it has been necessary to 
incorporate a torque reaction stop. 
This is a rubber, approximately semi- 
ellipsoidal in shape, mounted on a 
bracket bolted to an adaptor on the 
left-hand chassis side frame. Under 
suddenly applied full torque and 
resonant conditions it bears on the 
underside of a lug cast on the flange 
carrying the bellhousing. The bolt 
holes in the adaptor plate are slotted 
so that the vertical position of the stop 
relative to the engine can be adjusted. 

Apart from the four-throw crankshaft 
and three bearing camshaft, the only 
major difference between this engine 
and the Regency is that it has an exhaust 
heated hot-spot instead of a_ water 
jacketed inlet manifold. Another differ- 
ence, of somewhat less importance from 
the point of view of general layout, is 
that in the four-cylinder engine, a 
torsional vibration damper not 
employed. This may appear at first 
sight somewhat incongruous, but it has 
obviously been omitted from this 


On the Lancaster Fourteen engine an exhaust heated hot spot is 
incorporated at the junction between the inlet and exhaust manifolds 
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1000 2000 


Engine performance curves 


engine in the interest of economy. 

The camshaft is carried on the left- 
hand side of the engine. A Lucas 
distributor and contact breaker unit is 


mounted in a boss on the side wall of 


the crankcase between numbers 3 and 4 
cylinders. It is driven in the usual 
manner by a nearly vertical spindle 
which has atits lower end the submerged 
oil pump. Beneath the distributor is 
the bolted-on oil filter; in front of it is 
the fuel pump actuated by an eccentric 
on the camshaft. The dynamo is 
pivot mounted at the same side and is 
driven by a conventional triangulated 
vee-belt arrangement, 

The front end arrangement is much 
the same as on the Regency, except that 
a two-bladed fan is fitted instead of a 
four-blade unit. Above the fan and 
water pump unit, which is bolted to the 
front end of the cylinder block, a 


combined water outlet and thermostat 
housing is bolted on the end face of the 
cvlinder head. The inlet and exhaust 
manifolds, and carburettor are on the 
right-hand side, and on the same side 
the starter motor is carried low down on 
the bell housing cover plate. In the 
Regency the starter was on the left-hand 
side and rather close to the oil filter, but 
the right-hand side mounting is possible 
on the Linchester because the exhaust 
pipe layout is different, a single pipe 
being employed instead of a Y-pipe 
connection to the manifold. 


Cylinder block and crankcase 


An integral cylinder block and 
crankcase of cast iron is employed. 
The cylinder walls are | in thick and 
the bores are hone finished. Generous 
cooling jackets are incorporated, the 
minimum width being # in between 
numbers | and 2, and between numbers 
3 and 4 cylinders. The jacket space 
at the front and rear is just over 1} in; 
between the centre pair of cylinders 
it is in. 

The crankcase walls extend only 
down to the level of the crankshaft 
axis. This arrangement allows the 
greatest possible advantage to be taken 
of the stiffening effect of the crankcase 
web and end walls, and at the same 
time makes it possible to incorporate 
simple oil sealing arrangements around 
the crankshaft at both ends. 

At the rear, the cast aluminium sump 
has a semi-circular cut-out machined 
in it to fit, in conjunction with a 
similar cut-out in the crankcase, around 
an oil return scroll cut on the periphery 
of the tail end of the crankshaft. 
Around this, the bolted-on bell-housing, 
together with its ,, in thick closing 


All the engine accessories, except the starter motor, manifolds and 
carburettor, are mounted on the front and the left-hand side 
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plate, is bolted on the 
machined end-face of a rear- 
ward extension of the crank- 
case. At the front of the 
crankcase, the seal is made 
by bolting the timing cover, 
together with the front engine 


plate, direct to the front 
face of the cast aluminium 
sump and the crankcase. 


The sump end wall is, of 
course, cast to provide ample 


clearance around the front 
journal bearing cap. All 
joints except that at the 


clutch bell-housing, are made 
oil-tight with Walkers Gas- 
coid washers. 

Both the camshaft and 
the main journal bearings are 
carried in’ bosses in the 
crankcase web and end walls. 
Vandervell bushes are fitted 
in all three camshaft bearing 
bosses. The crankshaft 
journal bearing caps are of cast iron. 
They are each secured by two } in 
diameter En 25T bolts, and locked by 
tab washers. Location is effected by 
two dowels. 


Crankshaft connecting rods 
and pistons 

The fully balanced, forged En 15Q 
crankshaft is carried in three Vandervell 
bi-metal shell-type bearings. The 
journal diameter is 2:48 in. The front 
bearing is 2 in, the rear 2:3 in, and the 
intermediate bearing 1}in long. In 
each the diametral clearance around the 
bearing is from 0-005 in to 0-002 in. 

Axial location is effected by two 
semi-circular Vandervell bi-metal 
thrust washers located in grooves, one 
on each side of the front bearing cap. 
As these washers are carried in the cap 
instead of in the crankcase bearing boss, 
the machining operation has been 
somewhat simplified, and the washers 
are effective in this position 
because of the dowel location 
of the cap. 

The overall length of the 
crankshaft between the front 
face of the front web and the 
back face of the rear web, is 
14j in. All webs are in 
thick 4 in wide, and the 
inclined crank arms are 13 in 
thick X 2} in wide. The crank pins 
are 2} in diameter. 

In addition to the scroll type oil 
return at the rear of the crankshaft, 
there is the usual integral oil thrower 
ring working in a drainage space 
between it and the rear journal. Behind 
the scroll is a flange, to which the 
fluid flywheel casing is bolted and 
spigoted. Location is effected by two 
dowels. At the front of the crankshaft, 
a 1} in diameter extension carries the 
timing gears, and a lip-type oil seal 
supplied by Super Oil Seals and 
Gaskets Ltd. is employed. 

The forged En 15Q connecting rods 
have a centre-to-centre length of 8 in. 
They are of H-section, and each has a 
jet hole drilled in the big end to direct 
oil mainly on to the thrust face on the 


Maximum tappet positive acceleration (flank) 
Maximum tappet negative acceleration (nose) 


Lift at cam 
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The axis of the fully balanced, three-bearing crankshaft is on the 


same level as the sump face joint 


cylinder wall. The big ends are split 
at an angle of 38 deg so that the rods 
may be withdrawn through the cylinder 
bores. Two {in diameter En 25T 
bolts locked by tab washers secure the 
caps, and location is effected by dowel 
tubes around the bolts. Vandervell D2 
bi-metal bearing shells, lin long, 
are employed. The diametral clearance 
for the big end bearings is from zero 
to 0-0015 in. 

A jin outside diameter, TS14 
gudgeon pin is fitted to each rod. Its 
inside diameter is tapered from 3 in 
at each end to } in at the centre. An 
En 25T diameter pinch bolt 
clamps the gudgeon pin and engages ina 
groove in its periphery to provide 
axial location. In each piston boss the 
effective bearing length is }} in. Holes 
are drilled vertically through the boss 


to assist splash lubrication of the 
bearing. 
Wellworthy 52 alloy, type O.T. 


CAMSHAFT PERFORMANCE DATA AT 5,000 R.P.M. 


pistons are employed. They have 
split skirts so that the cold clearance 
may be as small as possible without 
there being any danger of seizure when 
the engine is hot. Three plain com- 
pression rings are fitted to each piston. 
Their face width is 0:0615-0-0625 in, 
radial thickness 0:115-0°:122 in, side 
clearance 0:001-0-003 in, and their gap 
0-009-0-014 in. Only one oil control 
ring is employed. It is positioned 
above the gudgeon pin. It has the 
the same gap as the compression rings, 
but its other dimensions are: face 
width 0-1865-0-1875 in, radial thick- 
ness 0:107-0-114 in, and side clearance 
0-0015-0-003 in. All rings are supplied 
by Wellworthy Ltd. 

The En 15Q driving sprocket for the 
timing gear is carried on the front 


6,930 ft sec? 
5,070 ft sec? 
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extension of the crankshaft; 
the drive is transmitted 
through a Woodruff key. 
Between this sprocket and the 
shoulder formed by the front 
crankshaft bearing is a 
flanged distance piece. The 
flange, which is round the 
rear end of this distance 
piece, bears against the crank- 
shaft thrust washer. A 
pressed steel oil thrower ring 
is clamped between the front 
of the drive sprocket and the 
key driven En 8Q fan belt 
drive pulley. The whole 
assembly is pulled up by a 
nut, incorporating the dogs 
for the starter handle, on the 
1} in diameter threaded por- 
tion on the front end of the 
crankshaft extension. A 
tab washer is employed for 
locking purposes. 

The oil seal bears on the 
boss of the pulley wheel, and is carried 
in a pressed steel, Z-section circular 
housing pressed into a flanged hole 
in the pressed steel timing cover. At 
the front of this housing, the inwardly 
turned flange retains the seal, while the 
outwardly turned flange at the rear 
forms a lip to prevent oil from running 
off the wall of the timing cover directly 
on to the seal. The periphery of the 
thrower ring is flanged forward to 
enshroud completely the seal housing. 


Timing gear, camshaft and valve gear 

A Renold and Coventry Chain Co. 
Ltd. three strand timing chain, of 
4} in pitch, transmits the drive to the 
half speed wheel. Immediately above 
the driving sprocket, a thimble extends 
forward from the crankcase wall; it 
has three radially drilled holes to supply 
a drip feed of lubricating oil into the 
meshing point. The centres of the 
driving and driven sprockets are only 
5iin apart, and since their 
overall diameters are 34 in 
and 5 ;; in there is no need 
for any chain tensioning 
device. 


Maximum tappet velocity 7:75 ft sec The En I5R half speed 
0-235 in wheel is keyed on to a 1} in 
Nominal period of cam 267 deg diameter extension of the 


camshaft. It is pulled up 

against a diameter 
shoulder immediately forward of the 
front camshaft bearing, by a_ split 
pinned slotted nut used in conjunction 
with in thick washer on the }in 
diameter threaded end of the camshaft. 

The BS4072 thrust plate, 4 in thick, 
registers in the groove forned, round 
the shoulder, between the front bearing 
and the boss of the half speed wheel. 
It is secured to the front wall of the 
crankcase by two { in diameter set- 
bolts. There is no provision for fine 
adjustment to the timing. 

All three bearings of the forged 
5B.230-2 Keystone brand, camshaft 
are 2in diameter. The front one is 
1} in long to take the loads imposed by 
the drive, the intermediate, bearing is 
{ in long, and the rear one ‘lj in long. 
Although the length of the rear bearing 
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may appear to be excessive, 
it is probably necessary be- 
cause the bearing incorpor- 
ates two flats in wide, 
which are cut into a large 
proportion of the periphery. 
In addition, its oil feed is 
not quite so positive as that 
for the other two bearings, 
since an intermittent feed. is 
taken from .these flats to 
supply the rocker gear. 

The camshaft diameter is 


l1}in. This is unusually 
large, and the manufacturers 
state that a_ particularly 


sturdy camshaft is fitted to avoid the 
possibility that camshaft deflection will 
spoil the lift characteristics of the 
carefully designed cam profiles. Cam 
data is given in the accompanying 
table. A spiral gear, driving the spindle 
for the oil pump and distributor, is 
machined on the shaft between the 
cams for numbers 3 and 4 cylinders, 
and an eccentric actuating the fuel pump 
is similarly incorporated between the 
cams serving numbers | and 2 cylinders. 

Piston type tappets of chilled cast 
iron are employed. They are carried in 
the crankcase in bosses drilled 1 in 
diameter. The push rods are made of 
A4 0-33 per cent carbon steel tube 
3in outside diameter X 20 s.w.g. 
Each pair of inlet and exhaust push rods 
is inclined so that the tappets may be 
positioned close together to leave room 
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Lozenge-shaped combustion chambers are incorporated in the 


cylinder head 


constraint is provided by spring washers 
together with plain washers retained by 
split pins through the shaft. 

The rocker shaft is of En 32A, and 
is carburized. It is { in’ outside 
diameter X } in inside diameter. Pressed 
steel plugs seal the counterbored ends 
of the shaft. They are held in position 
by the same split pins that retain the 
end washers around the shaft. These 
pins are passed through the counter- 
bored portion just outboard of the 
plugs. Had the holes for them been 
drilled through the plugs, as is done in 
some designs, time would have been 


wasted in lining up the holes on 
assembly. 
Four pedestals carry the shaft. 


Each, together with its cap, is held down 
by two {in diameter studs and nuts. 
A dowel-ended bolt is screwed through 


at an angle of 10 deg from 
the vertical. This gives a 
compact combustion cham- 
ber and a relatively straight 
porting arrangement. Cir- 
clips around the upper part 
of the stems prevent the 
valves from falling into the 
cylinder in the event of a 
valve spring breakage. The 
exhaust valves, as can be seen 
from the valve data table, are 
made of XB steel. This 
material not only has a high 
resistance to the corrosive 
effects of leaded fuel, but also 
has a low coefficient of expansion by 
comparison with the austenitic steels 
used in some designs. Despite this low 
rate of expansion, it is still necessary 
to taper the stem towards the head for a 
distance of about 1 in inside the guide. 
The exhaust valves are used in conjunc- 
tion with Bimochrome, Durachrome, or 
Wellworthy Valmet seats pressed into 
the cylinder head. The inlet valve 
seats are cut directly in the head. 
Single valve springs are fitted. They 
are retained between their two seating 
washers by split, tapered collets. The 
lower washer is held down on the cylinder 
head by a collar cast around the upper 
end of the valve guide. All valve guides 
are 2} in long X { in outside diameter x 
03422 in-0-343 in inside diameter. 


Cylinder head, manifolds 
and carburettor 


for camshaft bearings of adequate the top of the rear bearing cap to 

length. The angle of inclina- The overall dimensions of the 
tion in the longitudinal plane VALVE DATA cast iron cylinder head are 
is about 1 deg from the 18}, in longxX4in deepx 
vertical. Another inclination Inlet Exhaust 7} in wide. It is held down 
of 1 deg is incorporated in by twelve jin’ diameter 
the transverse plane in order Material Jessop H3 XB steel En 16R_ studs carried in 
that the tappets and pushrods Head diameter 4 in 1 jj, in bosses at the top of the 
shall not come too close to ‘Throat diameter 143 in 1{ in. cylinder block. The spark 
the water jacket. At each Stem diameter \) in Sees plug bosses are deeply re- 
end, cyanide hardened a angle 30 deg 30 deg cessed into the left-hand side 

En 32A end fittings are pres- Spring rate 340 Ib in of the head. On the same 
sed into push rods. At Spring length free 1-6in side, a machined face forms a 
the bottom these fittings are Spring length installed 1-469 in seat for the upper edge of the 


spherical faced to seat in the 


tappets; at the top they are No. of coils 4 

cupped to carry the cyanide Coil diameter 1-1 in (1.D.) 

hardened En 32A ball ends gauge 3 s.W.g 
ae Valve lift 0-375 in 

of the tappet adjusting 68:1 

screws. These screws, also Valve crash speed 4,400 r.p.m. 


of cyanide hardened En 32A, 
are carried in the rocker 
ends and secured in the usual 
manner by lock nuts. 

Forged En 32A rockers are 
employed. Their bores, 1} 
in long, are carburized, and 
the end pads which seat on 
the valve stems, are cyanide hardened. 
They are carried in pairs, one rocker on 
each side of the En 8Q pedestals which 
are slightly offset towards the exhaust 
valve, above each cylinder. This offset 
is incorporated, of course, in order that 
symmetrical rockers may be employed 
despite the difference in size between 
the inlet and exhaust valves. 

Between each pair of rockers the 
conventional arrangement of a compres- 
sion spring and two thrust washers 
around the shaft constrains the rockers 
against their pedestals. At each end 


Surge frequency 


Valve guide length 
‘Tappet clearance 
Valve opens 

Valve closes 


Ignition timing 


67 deg 54 min 
A.B.D.C. 


engage in a radial hole in the shaft. 
This arrangement provides axial loca- 
tion. It also prevents rotation, which, 
if it occurred, would cause another 
radial hole, drilled in the shaft for 
lubrication purposes, to move out of 
line with the oil feed duct in the rear 
rocker pedestal. The oil hole and the 
locating hole are diametrically opposed 
with their axes in line. This is to 
simplify the machining process. 

All the valves are in line in the 
cylinder head, but are inclined, with 
their upper ends towards the ports, 


23,3600 c.p.m. 


19 deg B.T.D.C. 54 deg B.B.D.C. 
22 deg 54 min 

9 deg B.T.D.C. ‘advanced) 


pressed steel tappet chamber 
cover. cork washer is 
employed with this cover in 
order to allow for any slight 
misalignment of the head and 
cylinder block portions of 
the face and to seal the joint. 

The pressed steel rocker 
cover is held down on top of 
the cylinder head by three 
} in diameter set-bolts. They 
are pulled down on a dished 
retaining washer, under 
which is a rubber washer 
thick 1} in diameter, spigoted 
into a hole punched in the rocker 
cover. The bolts at each end are 
screwed into special long nuts, which 
perform the dual function of holding 
down the end rocker pedestals as well 
as the rocker cover. The intermediate 
bolt is screwed into a special pedestal, 
the lower end of which is threaded and 
screwed directly into the cylinder head. 
This arrangement, together with the 
steel-reinforced cork washer at the face 
joint on the head, forms a resilient 
mounting for the cover, and is intended 
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to reduce noise. The joint 
washer is supplied by Coopers 
Mechanical Joints Ltd. 

A conventional copper and 
asbestos gasket is fitted be- 
neath the cylinder head. 
Compact lozenge-shape com- 
bustion chambers are incor- 
porated, and to provide the 
necessary amount of turbu- 
lence for efficient combustion, 
part of the head on the side 
oppesite the spark plug over- 
hangs the piston at the level 
of the lower joint face. This 
gives rise to a squish effect 
as the piston comes up to top 
dead centre. 


Separate exhaust and 
siamesed inlet ports are 
employed. The exhausts are 


lower down in the head than 
the inlet ports. This low 
position, together with an 
appropriate port contour, ensures that 
the exhaust valve guide is almost com- 
pletely buried in the water jacket and 
is therefore properly cooled. Pressed- 
in thimbles in the lewer face of the 
head are in line with coolant ducts in 
the cylinder block. They direct the 
coolant around the exhaust valve seats. 

Although the exhaust port turns 
sharply from the seat with a raduis of 
approximately jin, the angle turned 
through is only about 65 deg. It is 
difficult to see how, without increasing 
the overall height of the engine, and 
creating cooling problems, sharp bends 
of this nature can be avoided in exhaust 
ports; for the exhaust pipe must pass 
downwards and under the floor, and 
the manifold has to be well clear of the 
induction system and below it. The 
inlet ports turn through approximately 
the same angle, but with a mean radius 
of about 1% in. This restricts the cooling 
jacket around the valve guide, but it 
does not matter since the inlet valve, of 
course, does not require the same 
degree of cooling as the exhaust valve. 

The manifolds are carried on studs, 

ji, in diameter, on the right-hand side 
of the cylinder head. A _ cast iron 
exhaust manifold is employed. It 
incorporates a cored bracket on which 
the cast aluminium inlet manifold is 
bolted. Exhaust gases flow through the 
jacket to provide heat to a spot below 
the riser pipe of the manifold. This 
hot-spot differs from the system in- 
corporated in the Regency, in which 
heat was supplied by a water jacket. 
Coopers Cemjo joint washers are fitted 
between the cylinder head and the 
flanges of the manifold branches. 

A Zenith 46 VIS  downdraught 
carburettor with a 27mm choke is 
fitted, together with a Cooper heat 
shield. The main, slew running, and 
accelerator jet sizes for the home 
market are respectively 85, 55 and 50. 
An 80 main jet is incorporated for 
export. A 2 mm needle seat is used on 
all. A balance pipe connects the float 


chamber with the air intake so that, in 
the event of the air cleaner becoming 
clogged, over enrichment of the mixture 
will 


not occur. The carburettor is 
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A special nut at each end and a pedestal above the centre of the 
cylinder head are provided for the three rocker cover holding- 


down bolts 


supplied with fuel from a 15 gallon 
tank by an AC, U.E. type mechanical 
fuel pump incorporating a gauze filter. 


Water pump and cooling system 

The water pump is driven at 1-16 
times engine speed by a reinforced 
rubber fan belt supplied by the British 
Tyre and Rubber Co. Ltd. This belt 
is {in wideX$in deep, and the vee 
angle is 42 deg. It runs on a cast iron 
pulley, to the front of which is bolted 
the two-bladed pressed steel fan. The 
pulley is keyed on to the front end of the 
% in diameter En 56B pump spindle. 

A cast iron water pump body is 
employed. It is closed at the rear by a 
} in thick mild steel plate. The spindle 
is carried in two sealed ball bearings in 
the nose of the casting. These bearings 
are separated by a distance tube in 
long. On top of the casting there is a 
nipple through which grease is supplied 
to the space between the bearings. To 
prevent damage to the seals due to 
pressure built up by over lubrication, 
an escape hole is drilled axially through 
the wall of the casting between the 
two bearings. 

A thrower ring is clamped between 
the inner race of the rear bearing and a 
collar on the spindle. It works in a 
drainage space in front-of the water seal. 
The whole assembly, comprising the 
thrower ring, bearings, distance tube 
and pulley are pulled up against the 
collar by a split pinned nut and washer 
on the front end of the spindle. Axial 
location is effected at the front bearing 
outer race, which is held between a 
shoulder and circlip in the casting. 
The outer race of the rear bearing has 
no positive axial location. 

Behind the bearing and thrower ring 
assembly is a spring loaded rubber seal 
made by the Morgan Crucible Co. 
Ltd. The front end of the seal is 
housed in the pump casing, and a 
moulded-in carbon thrust ring at its 
rear end bears against the cast iron 
pump rotor. This rotor is 3 in 
diameter and is pressed on to the 
spindle. Tapped holes are provided 
for an extractor, in the rear end of the 
rotor boss. 
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Coolant circulates from the 
pump into the cylinder 
block. Thence it passes up 
through slots beneath the 
spark plug bosses, and also 
through thimble jets pressed 
into the lower face of the 
cylinder head. These jets 
divert the flow round the 
exhaust valve seats and ports. 
This system has much to 
recommend it, for the cylin- 
der walls are better cooled 
than is the case with designs 
in which the main circulation 
is in the cylinder head only, 
and the walls are cooled by a 
subsidiary thermosyphon 
effect. What is perhaps 
more important is that in the 
Leda the hot parts of the 
head are also _ positively 
cooled by the flow directed 
over them. This system is 
simple and inexpensive. 

From the front end of the head the 
coolant passes through the bolted-on 
D.T.D.424 thermostat housing and 
water outlet to the gilled tube radiator. 
This is supplied by the Coventry 
Radiator and Presswork Co. Ltd. Its 
frontal area is 2:78 ft®, block 
thickness 1} in. The thermostat lifts 
at 173 deg F. 


Oil pump and lubrication system 


The body of the semi-submerged, 
gear type oil pump is made of cast iron. 
A drilled extension of the body, forming 
the oil outlet, is bolted up to the boss 
on the crankcase wall. This boss also 
carries the Tecalemit full flow filter. 
The oil inlet pipe is cast on the bottom 
cover of the pump. It is drilled out 
to the same diameter, 4 in, as the out- 
let, and projects downwards into a 
small well formed by a dish-shaped 
plug screwed into the base of the sump. 
Cast integrally around this pipe is an 
inverted dish-shaped shroud to deflect 
sludge and heavier solids which might 
otherwise settle in the well. 

The screwed-in plug is incorporated 
so that the production test-run may be 
made with an external oil supply con- 
nected direct to the pump inlet. In 
this way any swarf, etc., which may have 
accidentally got into the engine during 
manufacture is washed away and 
removed from the oil by an external 
centrifuge filter. After the test the plug 
is screwed in flush with the base of the 
sump, so that damage will not result if 
it is struck by any object on the ground. 
It is peened in position. 

Two }in diameter, En 8Q spindles 
carry the pump gears, made of the 
same material. The driven gear spindle 
is pressed into the pump casing; while 
the driving spindle is engaged ia its 
gear, and has two flats on its periphery 
to furnish the drive. Contrary to the 
arrangement in many other engines, 
this spindle is not totally enclosed by 
the pump casing. It is supported at its 
upper end in a phosphor bronze bush, 
1} in long, in an extension of the boss 
to which the casing and oil filter are 
bolted, and at its lower end, for a 
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length of 1} in, directly in the casing. 
Both bearings are lubricated by splash, 
and cup shaped recesses are incorpor- 
ated around their upper ends to collect 
the oil and feed it in to the working 
surfaces. 

The top bush is flanged at its upper 
end to seat in the recess. Above this 
flange is a hardened steel thrust washer, 
and above that, the Holroyd Spuncast 
Holfos bronze, grade JH17, or B.S.S. 
2B8 spiral driven gear is keyed on to 
the spindle. The boss of the gear 
extends about } in above the end of the 
spindle, and is slotted to engage the 
tongued end of the contact breaker and 
distributor drive. 

The sump capacity is 9} pints. A 
sheet steel baffle is positioned hori- 
zontally about 2 in above the oil level. 
No strainer is employed; and there 
seems to be little reason for incorpora- 
ting one, since a full flow filter is in 
the lubrication circuit and the pump 
inlet is shrouded. The pump delivers 
oil from the sump, through the filter, 
into the } in diameter gallery drilled 
_ in the crankcase wall. An electric oil 
pressure gauge is screwed into the 
filter casting, and an oil pressure relief 
valve lifting at 40 lb in* is incorporated 
in the gallery. 

From the gallery, three ducts are 
drilled horizontally, one in each end 
wall and one in the crankcase web, 
to connect with three more ducts, one 
between each camshaft and main journal 
bearing. Oil passes from an annular 
groove around each main _ bearing 
through two holes in each half bearing 
shell to the working surfaces. At the 
front there is a longitudinal hole 
through which oil feeds from the duct 
connecting the camshaft and main 
bearings into the jet tube lubricating 
the timing drive. Holes drilled in the 
crankshaft serve the big end bearings, 
in which jets are drilled to splash oil 
mainly on to the thrust faces of the 
cylinder walls. The small ends are 
splash lubricated. 

In the rear camshaft bearing, two 
radial holes communicate with one 
another from two chordwise flats on the 
periphery. The holes and flats are set 
at such an angle that, as the shaft 
rotates, they intermittently connect the 
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oil feed with a duct to an external pipe 
supplying the rocker gear. A longi- 
tudinal flat helps to distribute oil over 
the length of the bearing, and a longi- 
tudinal hole through the _ bearing 
prevents oil pressure from building up 
behind the shaft and blowing out the 
Welch plug that closes the rear end of 
the bearing boss. 

In the cylinder head, the oil passes 
from the external pipe connection 
through a lateral passage to a longi- 
tudinal one, and thence up vertically 
through the rear rocker pedestal into 
the rocker shaft. Radial holes in the 
shaft communicate with an annular 
groove around the bore of each rocker. 
Holes are also drilled in the rocker 
bosses to pass oil up to a point from 
which it may run down the arms to the 
push rod ends. 


Fluid flywheel 

The fluid flywheel has an overall 
diameter of 13{ in and weighs 132 Ib. 
It consists of two main elements. 
The outer one is the flywheel casing and 
driving member, and is bolted to a 
flange on the crankshaft, while the other 
the driven member, is splined to the 
gearbox main-shaft. Around the forged 
En 3A casing is a pressed-on starter 
ring gear of En8Q. Grub screws 
inserted, with their axes parallel to the 
axis of the ring, at its peripheral 
junction with the outer member give 
additional location. Spigoted and 
bolted to the rear of this outer member 
is the cast, 195-60 aluminium alloy 
driving member, the joint being sealed 
with sodium silicate. 

In a lin diameter bore at the 
centre of the driving member is a 
2B8 bronze, flanged bush. This carries 
the hub, on the flanged front end of 
which is registered and bolted the 
D.T.D.428 driven member. Bearing 
on the outer periphery at the rear end 
of this hub is a Gaco seal housed in the 
driving member. 

In each of the vortex chambers there 
are two guide vanes. By this arrange- 
ment, adequate directional control is 
maintained over the flow-vortices. At 
the same time the mass flow is less 
restricted than would be the case if 
these vanes were extended to divide 
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the chambers into a larger number of 
separate ones. For convenience, two 
filler plugs are fitted on the rear of the 
driving member; either may be used for 
topping up through a hole in the top 
of the bell housing. 


Gearbox 

The gearbox is a scaled-down version 
of the Daimler pre-selector unit em- 
ployed on the Regency, which was 
described in detail in the March, 1952 
issue Of Automobile Engineer. There- 
fore only a brief summary of the 
principles of operation of the unit will 
be given here. There are two detail 
differences worthy of mention. The 
rear extension has been made longer in 
order to obviate the necessity for an 
intermediate propeller shaft bearing. 
This necessitated casting the 
extension integrally with the remainder 
of the gearbox casing, in order to 
provide a support of adequate rigidity. 
In the Regency, which has the addi- 
tional bearing, the rear extension was 
bolted and spigoted on to the rear end 
of the gearbox. The other difference 
is that the centre plate of the rear engine 
mounting is carried on a cast bracket 
bolted to an almost horizontal face 
under the rear extension, instead of to 
inclined brackets cast on each side of it. 

The principal part of the change- 
speed unit is the running gear. This 
consists of four simple epicyclic trains, 
inter-connected to provide various 
combinations for the different speeds. 
The appropriate combination is brought 
into operation by brake bands which 
furnish the reaction, at the annulus in 
the case of reverse, first and second 
speeds, and at the sun wheel for the 
third speed. Top gear, on the other 
hand, is engaged by a clutch which 
locks the whole system together to 


provide a direct drive. The gear 
ratios are: top third 1°475:1, 
second 2:21:11, first 3-84:1, reverse 


Each brake band is anchored in such 
a manner that the torque reactions are 
equal and opposite. Furthermore, the 
closing loads used to apply the brakes 
are also balanced. ‘Thus, the gear 
trains and the mainshaft are relieved of 
all asymmetric loading. 
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THE PRE-SELECTOR GEARBOX 


(a) General arrangement of the running gear 


(b) The forward brakes and their operating mechanism 
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(c) The reverse brakes and their operating mechanism 
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A bus-bar, extending the whole 
length of the epicyclic gear and clutch 
assembly, actuates a series of struts and 
toggles to apply the closing load to 
contract the brake bands on their 
drums and also to engage the clutch 
for the top speed. Wear of the brake 
linings is automatically compensated 
for, as it occurs, by a screw mechanism 
that shortens the length of the closing 
tie-rod. In operation a strut, appro- 
priate to the speed selected, is brought 
into contact with the bus-bar by a 
striker lever actuated by a camshaft. 
To control the camshaft position there 
is a selector lever on the steering 
column. Its motion is transmitted 
through a system of bell-crank levers 
and rods to a cross shaft situated in the 
box and geared to the camshaft. 


Back axle 

A Hardy Spicer, 2} in diameter, open 
propeller shaft, having an _ effective 
length of 46}in, transmits the drive 
to the rear axle. The sliding joint is 
near the front end of the shaft where it is 
surrounded by the reinforcing plates 
at the centre of the cruciform, frame 
bracing. A suitable proprietary axle, 
the Salisbury hypoid bevel, semi- 
floating axle unit, was chosen for this 
vehicle because it was more economical 
to use a standard component than to 
make a special one fer the Lanchester 
car. Moreover, it has been well proved, 
and little. if any, development work 
was therefore necessary. The final 
drive ratio is 4:56:1. 

In this unit, all the gears are housed 
in the one-piece black heart malleable 
iron casting to BS.310:1947 which 
forms the axle casing. A pressed steel 
cover, in which is an adaptor for the 
oil filler and level plug, is bolted on the 
rear. A Cooper’s Mechanical Joints 
Ltd., or Flexdid joint washer forms the 
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seal. Hypoid oil of S.A.E.90 viscosity 
index, conforming to U.S. Specification 
MIL-L-2105 (formerly 2-105B), is 
employed, and the capacity is 24 pints. 

The 2} in diameter, 9-tooth, hypoid 
drive pinion is integral with its shaft, 
and overhung from two taper roller 
bearings, which are spaced 2} in apart 
by a tubular distance piece. The axis 
of the pinion is spaced 13 in below the 
axis of the crown wheel and in 
to the right of the axis of the differential 
pinion. At the front bearing, the shaft 
diameter is 14 in, while at the rear, 
it is lg in. The inner races, together 
with their distance tube and the 
companion flange for the universal 
joint, are pulled up against the pinion, 
by a split pinned slotted nut and plain 
washer on the j in diameter threaded 
end of the shaft. The inner faces of the 
outer races of the two bearings are each 
located against a shoulder in the casing. 
Shims are fitted between the rear race 
and its shoulder to provide axial 
adjustment, and the bearing pre-load is 
regulated by shims between the inner 
front race and the distance tube. 

A thrower disc intended to relieve 
pressure on the oil seal is clamped be- 
tween the internally splined boss of the 
companion flange, and the front race. 
In front of this, and bearing on the 
periphery of the boss, is a lip-type oil 
seal of unusually large diameter. This 
seal, supplied by Super Oil Seals and 
Gaskets, is pressed into the front end 
of the axle casing; its pressed steel 
housing incorporates a forward turned 
lip which extends into a U-section, 
shroud ring, pressed on the boss of the 
companion flange. 

The En 35A crown wheel is 7} in 
pitch diameter and has 41 teeth. The 
component is Lubrised after lapping to 
facilitate run in. It is drilled and 
tapped for the eight $ in diameter set 


bolts securing it to the inner face of the 
flange around the one piece black heart 
malleable cast iron differential cage. 
Two En 35A differential pinions are 
employed, and their gin diameter 
En 35A spindle is located by a peg 
driven into a hole drilled diametrically 
through it and through the casing. 
Flats are machined on the spindle to 
allow oil to pass to both the journal 
bearing surfaces and the 13 in diameter 
En 2A spherical thrust washers. Flat 
thrust washers, 2 in diameter. of 
En 2A, are fitted behind the 2:67 in 
pitch-diameter En 35A_ differential 
pinions, which have their bosses bearing 
directly in the differential cage. The 
journal bearing length of the differential 
wheels is {4 in while that of the pinions 
is jin. The effective length of tooth 
engagement is 3 in. 

Two taper roller bearings, 4) in 
apart, are mounted one on each side 
of the cage, to carry it in the casing. 
The nip of the bearings, and the mesh 
of the crown wheel, are regulated by 
shims between the inner races of the 
bearings and a shoulder on each side 
of the cage. An_ interference fit 
between the outer races and the 
shoulders in their housings, provides the 
axial pre-load. These shoulders are 
formed by the inner end of the bosses 
into which the 24in diameter by 
y» in thick 0-30/0-35 per cent carbon 
steel axle tubes are pressed and plug 
welded. Thus, continuous support is 
provided all round the bearings, which 
are retained in position by bolted-on 
bearing caps. 

At the inner ends of the I}in 
diameter axle shafts, where they are 
splined to engage in the differential 
wheels, the diameter is increased 
to 1 }, in to reduce the weakening effect 
of the splines. Between these two ends 
is an En 19 cylindrical thrust block 
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with its axis in line with 
that of the shafts. A hole 
%3in long X 44 in wide is 
broached in this block so 
that there is ample clearance 
between it and the differen- 
tial pinion spindle which 
passes through it. The 
tapered roller hub bearings 
take thrust in the outward 
direction only. Inward 
thrust is transmitted through 
the axle shafts and cylin- 
drical thrust block to the 
opposite bearing. The clear- 
ance hole in the thrust 
block prevents any load, due 
to thrust on the axle shafts, 
from being transmitted to 
the differential pinion spindle. 

The inner race of each hub bearing 
is located against a collar integral with 
the En 19 axle shaft on to which it is 
assembled from the outer end, and the 
outer race is housed in the upset- 
flanged end of the axle tube. This 
outer race is 1etained in its housing by a 
ring bolted to the flange. Shims are 
fitted between the ring and the flange 
to set the end float of 0-004 in-0-008 in 
on the bearing, and to enable further 
adjustment to be made to compensate 
for wear. 

Two lip-type cil seals, supplied by 
Super Oil Seals and Gaskets or 
Retainers, are fitted, one each side of 
the bearing. The inner one is housed 
in the axle tube and bears on the axle 
shaft; the outer one works round the 
wheel-hub boss, and is in a pressed 
steel housing. This housing is secured 
to the brake back plate by the four 
3 in diameter bolts attaching it to the 
bearing retainer ring on to which it is 
spigoted. To lubricate the bearing, 
a grease nipple is provided immediately 
outboard of the seal in the axle tube. 

A split pinned slotted nut on the 
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Vernier end-fittings carry the laminated torsion bars of the 
front suspension 


Zin diameter threaded end of the axle 
shaft pulls the wheel hub on to a 
2}deg taper. The drive is taken 
through a plain key. A cast iron brake 
drum is spigoted on a flange around the 
hub and secured in the usual manner by 
countersunk set screws. A _ standard 
wheel, made by Rubery, Owen and Co. 
Ltd., is carried on five } in diameter 
studs screwed into the hub flange. 
It is secured by conical ended nuts. 
Large section tyres, 6°70X15-00, are 
fitted on the 43 in rims. 


Rear suspension 

At the rear, the semi-elliptic leaf 
springs are fastened by 4 in diameter 
U-bolts to brackets under the axle. 
They work in conjunction with Girling 
DAS 6,40 telescopic shock absorbers, 
in which rebound stops are incorpor- 
ated. Separate rubber bump stops are 
mounted beneath the frame side mem- 
bers. The shock absorbers are inclined 
inwards at the top, at an angle of 
approximately 20 deg. This was done 
because it was not possible to install 
them vertically in the space available. 


Aly. 


Plan view of independent front suspension 


The argument, sometimes 
put forward, that inclination 
of the shock absorbers gives 
an anti-roll effect is fallacious. 

In each rear spring there 
are eleven leaves, 1} in wide 
by | in thick. The overall 
length between the spring 
eye centres is about 22 |} in. 
Four tensioning plates hold 
the leaves together. Phos- 
phor bronze bushes are fitted 
in the spring eyes and 
shackles. They are carried 
on gin diameter, En 32B 
pins, in U-brackets welded 
to the underside of the frame. 
The deflection to the fully 
laden position is 3in, and 
to full bump 6}in. A 
periodicity of 75 c.p.m. is obtained with 
the rear end rate of 70-7 lb in. The 
unsprung weight is 332 lb. 


Front suspension 

The front suspension is most inter- 
esting because a laminated torsion 
spring is used. Many advantages are 
claimed for this type of spring. One 
of the difficulties associated with the 
incorporation of a conventional circular- 
section torsion bar is that owing to its 
length it is not always easily accom- 
modated. With the laminated torsion 
bar, however, the length may be varied 
to suit almost any practi¢al require- 
ments by the simple expedient of 
employing different numbers of leaves. 

Material is used uneconomically in 
the conventional bar, because the 
stress varies more or less uniformly 
from zero at the axis to the maximum 
permissible working stress the 
periphery. Logically, the first step 
towards the more economical use of 
material is to employ a bundle of 
circular section bars, each of small 
diameter. In this way, the distance 
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from axis to periphery is 
much reduced while the 
stress at each surface remains 
the same; therefore the stress 
gradient is increased con- 
siderably, and a_ greater 
volume of material stressed 
to its maximum useful limit. 
However, the anchorage of the 
ends calls for relatively expen- 
sive manufacturing processes. 

The next step is to employ 
a bundle of square section 
bars, the end attachment of 
which is somewhat easier. 
However, these are not quite 
so efficient because in a 
square section, the stress is 
distributed more or less 
linearly from zero at the 
centre to the periphery of a 
circle of radius a, where a is 

2 
the length of the side of the square, 
inscribed in the square section. It then 
falls to zero, or nearly so, at the others. 
Thus, there is a further waste of material 
in the areas adjacent to the corners. 

In the case of the laminated torsion 
bar, the stress distribution over the 
section is much the same except that 
it is a Maximum at the periphery of an 
ellipse whose major and minor axes 
respectively meet the centres of the 
short and long sides. It follows that 
there is an even less efficient use of the 
material adjacent to the corners than 
with a square section, but end attach- 
ment is simple. A test of its efficiency 
may be made by comparing the volume 
of the laminated bar with that of a 
circular section bar for the same duty. 

Unforiunately, it is impossible to 
generalize on this subject, since the 
efficiency of the laminated bar naturally 
increases with the number of leaves 
employed. ‘There is, however, a limit 


to this number because of the efficiency 
alls 


off and the stress distribution 


A view from 
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changes radically when the ratio of the 
lengths of sides, a:b, increases beyond 
a certain critical value. Moreover, thin 
leaves have a large ratio of surface area 
to volume, and are therefore more 
susceptible to corrosion than thick 
ones. Because space requirements are 
more easily met with laminated bars, 
it might also be considered desirable to 
obtain greater reliability with the 
laminated bar by designing for lower 
stresses than are normally used in the 
more conventional type. This could 
also simplify the production process, 
since shot peening and pre-stressing 
treatments, often used to improve 
fatigue characteristics, would no longer 
be necessary. 

Other advantages are claimed for the 
new spring. One is that the safety 
factor is improved because one fractured 
leaf will not immobilize the vehicle 
as would a broken circular section 
torsion bar. There is a certain amount 
of inherent friction damping in a 
laminated spring construction but, 


For camber angle adjustment, shims are fitted between the frame and the forging that carries the inner bearings of the upper wishbone 


the front of the double transverse wishbone link 
system 
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because of its variable charac- 
teristics, this is not uni- 
versally accepted as a good 
feature. 

There is nothing unconven- 
tional about the _ general 
layout of the suspension, 
which is of the double 
transverse wishbone type. 
The swivel pin angle is 
8 deg, the camber angle | deg, 
and the toe in jin. The 
large section tyres fitted, 
6:70X15-00in with 43 in 
rims, have a self castoring 
action, and therefore the 
castor angle is zero. 

Girling DAS 4,35 tele- 
scopic shock absorbers are 
mounted between the lower 
wishbone link and a bracket 
overhung from the top of the 
frame. They _ incorporate 
both the bump and rebound stops. 
The unsprung weight is 97 lb. To the 
laden position, the angular deflection 
of the torsion bar is 47:5 deg, and to 
full bump 13 deg. The spring rate is 
260 lb deg twist of the bar, and this 
gives a periodicity of 68 c.p.m. 

The torsion bar is made of En 45A 
with a Brinell hardness of 364-444. 
It is made up from five leaves 0-264 in 
thick X 1:32 in wide X 30-125 in long. 
At each end, it is carried in a square 
hole in a flanged cylindrical adaptor. 
A certain amount of end float of the 
lamination pack is permitted between 
the rear end of the lower wishbone 
spindle and a locating plate welded 
to the cruciform brace at a position in 
line with the bar. The flange around 
the rear adaptor has 18 equally spaced 
holes, #{ in diameter drilled through it, 
while that at the front has 20 holes. 

At the rear six in diameter bolts 
are used to secure the adaptor to its 
support bracket on the frame cruciform 
member and, at the front, five are 
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employed to secure it to a flange 
round the lower rear, wishbone bearing. 
This is because the number of bolts 
must be a factor of the number of 
holes in order that the bolts may always 
be replaced in the same position in the 
bracket when adjustment is made to 
the angular setting of the adaptor. 

A vernier adjustment is obtained in 
the following manner, and it may be 
readily understood if the fact that the 
number of bolts used does not affect 
the adjustment is borne in mind. If 
the bolts are removed and the rear 
adaptor is rotated about its axis until 
the next set of holes in the flange line 
up with the bolt holes in the bracket, 
it has turned through an angle of 
1 20 deg. Then if the front adaptor 
is rotated, in a similar manner, in the 
same direction it turns through an angle 

360 
one end of the bar relative to the other 
is 2 deg which is } in in terms of wheel 
displacement. 

The forged En 15S H-section lower 
wishbone is in two pieces held together 
by a 3 in diameter bolt passed through 
drilled bosses whose axes are 1} in 
inboard of the outer bearing. Each 
arm is tapered from 1} in deep at its 
inner end to 1} in deep at the outer end, 
and both are 2 in wide with } in thick 
webs. A boss formed on each of the 
two inner ends carries a Metalastik 
Bonded Cone divided bearing. The 
axes of the inner bearings are 10} in 
from the centre line of the chassis. 
Both the rubber and the tube around 
which it is bonded, are flanged at the 
outer end of each half bearing to cushion 
the fore and aft loads. 

A %3 in diameter En 8Q spindle is 
common to both bearings. It is carried 
in two flanged bosses bolted to, and 


18 deg. Thus the rotation of 
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spigoted in, the inner face of each of the 
two 12 s.w.g. vertical walls forming the 
front and rear of the frame cross 
member. The holes in this member, 
through which the spindle passes, are 
each exceptionally well reinforced by 
two welded-on rings. That on the 
outer face is simply a 12 s.w.g. doubling 
plate, while the other, jin thick, is 
drilled and tapped to take the bolts 
securing the bosses. Axial location of 
the pivot assembly is effected by a 
12 in diameter cotter pin in the front 
boss.. The spindle is threaded 3 in 
diameter at each end, and shouldered to 
control the compression load applied 
to the bearing flanges by the split 
pinned retaining nuts and } in thick 
washers. 

At the outer ends of the two pieces 
of the wishbone, two lugs are formed to 
carry an eye on the lower end of the 
swivel pin. The distance between the 
axis of the bearing at the outer end and 
that at the inner end is 13, in. The 
eye pivots on a Vandervell, VF2 bronze 
divided bush around a jin diameter 
En 32B distance piece. The whole 
assembly, together with two bronze 
thrust washers between the eye and the 
lugs, is held by a } in diameter En 8Q 
bolt passed through the wishbone lugs. 
Lubricant from the automatic system 
is fed through a radial hole in the 
swivel pin eye into the space between 
the halves of the bush. A _ rubber 
sealing ring around each thrust washer 
prevents dust, etc., from entering 
between the swivel pin boss and the two 
pieces of the wishbone arm. 

Bosses are provided on the wishbone 
arms, 3 ;) in inboard of the axis of the 
outer pin, to take the } in diameter bolt 
which carries the rubber bushed, ring- 
type fitting at the lower end of the 
shock absorber. At the upper end, the 
rubbers of the sandwich-type fitting 
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are clamped between flat retaining 
washers, one above and one below a 
12 s.w.g. cantilever bracket overhung 
from the upward extension of the frame 
cross member, on which is mounted 
the inner bearing spindle for the upper 
wishbone. 

About 4} in from the axis of the 
outer pin a boss is formed on the rear 
arm of the lower wishbone. This boss 
is drilled, and both ends of the hole are 
chamfered to take the hemispherical 
rubber bushes at the lower end of the 
48 in diameter drop-link the 
anti-roll bar. The eye in the end of the 
bar is chamfered in a similar manner to 
seat the two hemispherical rubber 
bushes at the top of the link. Split 
pinned slotted nuts on each end of the 
drop-link, together with four dished 
retaining washers, one above and one 
below each pair of rubber bushes, 
tighten these end assemblies against 
shoulders on the link. 

The anti-roll bar is in diameter x 
37} in overall length, and the effective 
or projected, torque arm is 6 }} in, 
its true length on each side being 8 in. 
Two Metalastik rubber bushed bearings 
carry the anti-roll bar. They are 
bolted under the frame side members. 
The inner end of each bush is flanged 
and bears against a clip, clamped 
around the bar by a pinch bolt, to pro- 
vide the necessary positive axial 
location. 

The forged En 15S upper wishbone 
link is also in two pieces, held together 
by a }in diameter bolt with its axis 
lf in inboard of that of the outer 
bearing. Each piece tapers in depth 
from }{} in at the inner end to j in at 
the outer end. The width is constant 
at Zin. Between the axes of the inner 
bearings of the upper and lower arms, 
the vertical spacing is 8 jj in. At the 
inner end of the upper link, Metalastik 


Frame general arrangement. The scrap view shows the bracket overhung from the top of the suspension support structure, to carry the 


upper end of the shock absorber 
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bushes similar to those used on the 
lower wishbone, are mounted on ¢ in 
diameter pins formed integrally at each 
end of an En 8Q forging. The axes 
of these pins are 14 {f in from the centre 
line of the chassis. 

This forging is secured by four { in 
diameter bolts to a j{ in thick plate 
welded vertically to the outer face of 
the upstanding end of the frame cross 
member. ‘Two holes are punched in 
the inner face of the cross member, so 
that a box spanner may be used on the 
bolt heads. Shims to adjust the camber 
angle are interposed between the pivot 
pin forging and the plate. In each upper 
and lower wishbone bearing, the pin 
has two } in wide knurled bands around 
it. Since the knurling is rolled on, the 
ridges are raised above the level of the 
periphery, and prevent rotation of the 
pressed-on, flanged inner tubes of the 
Metalastik bushes. 

The two arms of a forged En 32 
trunnion are supported in bosses at the 
outer end of the upper wishbone. 
This trunnion is carried round the top 
end of the swivel pin. About jj, in 
below the level of the axis of the 
trunnion arms, the swivel pin is 
shouldered and threaded, { in diameter, 
for a split pinned slotted nut securing 
the trunnion. ‘There is a clearance 
round this threaded portion so that 
lubricant from the automatic system 
may pass through a radial hole into the 
trunnion, round the clearance and into 
axial holes in the } in diameter arms. 
‘The outer ends of the trunnion bosses 
on the wishbone are sealed by peened-in 
steel discs so that the lubricant is fed 
to the Vandervell VF2 bronze bushes 
pressed on the trunnion arms. Thrust 
washers of the same material are inter- 
posed between the bosses and the 
shouldered body of the trunnion. 

The in diameter En 32. swivel 
pin is carried in two Vandervell VF2 
bronze bushes in a knuckle forged 
integrally with the En 8Q stub axle. 
Both bushes are 1 }; in long; they are 
spaced 1} in apart by shoulders in the 
knuckle. Round the lower end of the 
swivel pin is a rubber sealing ring carried 
in a recess in the knuckle and bearing 
against a collar integral with the pin. 
Thrust due to the wheel reaction, is 
taken from the upper end of the knuckle 
into a ball thrust bearing. Thence 
it is taken through the trunnion and the 


The cross member supporting the front suspension is 
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A typical body mounting arrangement 


nut to the swivel pin. A _ separate 
collar seated round the shouldered end 
of the knuckle protects the thrust 
bearing, and forms a housing for a felt 
sealing ring held in position between 
the collar and the upper race by a 
dished retaining washer spigoted on 
to the lower face of the trunnion. 

Four {in diameter bolts secure the 
brake back plate, which is spigoted on 
to a flange around the stub axle. The 
En 8Q wheel hub is carried on two 
taper roller bearings, spaced 1} in 
apart, the inner one being on the 
1{ in portion and the outer one on the 
Zin diameter portion of the stub axle. 
An integral collar in the hub locates 
the outer race of the smaller bearing, 
which is assembled into the hub from 
the outer end. The outer race of the 
larger bearing is located against another 
shoulder in the hub and is assembled 
from the other end. 

Also housed in the inner end is a 
Superfect 268 2 N lip-type seal, which 
bears round a distance ring separating 
the inner race and the root flange of the 
stub axle. Around the seal, a lip turned 
out at the end of the hub acts as a 
thrower, so that any grease escaping 
past the seal is thrown into a trap 
formed by a Z-section ring secured 
by countersunk set screws to the brake 
back plate. A hole is drilled through 
the brake back plate at the bottom of the 
trap to allow the grease to escape to 
the outside of the wheel. 

The cast iron drum is spigoted on 
and secured by countersunk set screws 
to a flange around the hub. Five 


cranked to pass under the engine 
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conical seating nuts on }in diameter 
studs mounted in the flange retain the 
wheel. The whole assembly, comprising 
the wheel, brake drum, hub and its 
two bearings, is pulled up, together 
with a diameterX} in -thick 
washer, by a split pinned slotted nut on 
the } in diameter threaded end of the 
stub axle. A _ pressed steel cap is 
screwed on to the outer end of the hub 
to retain the grease and prevent foreign 
matter from entering the bearings. 


Steering 

A Bishop cam and roller steering 
gear is mounted approximately 2} in 
behind the front frame cross member. 
To turn the front wheels over their full 
range 3j revolutions of the steering 
wheel are required. The front wheel 
movement is from 36 deg on one lock 
to 40 deg on the other. The turning 
circle is 34 ft. 

A simple three-rod steering linkage is 
employed in conjunction with forward 
extended En 15R steering arms secured 
on the hubs by two jin diameter 
En 160 bolts. The steering rod on one 
side is connected to the En 15R drop 
arm; that on the other side is attached 
to a similar arm operating as an idler 
lever. The two arms are connected 
by the track rod which is secured to 
their forward ends. To obtain the 
Ackerman effect, the arms are curved 
so that the track rod joints are offset 
outboard of the steering rod joints. 
This would appear to be a simpler and 
stiffer arrangement than the semi- 
bell-crank levers sometimes used. 
Adjustable ball joints are employed 
throughout. The principal dimensions 
of the system are: the effective length 
of the steering arm is approximately 
5} in with the wheel steering straight 
ahead; effective length of the drop arm 
to the steering rod attachment is 5 in, 
and to the track rod attachment, 
9, in. The steering rods are 123 in 
longX jin diameterX10 s.w.g., and 
the track rod, also of } in diameter xX 
10 s.w.g. tube, is 26 in long. All rods 
are adjustable. 


Brakes 
Girling hydro-mechanical brakes are 
fitted. The total friction lining area 
is 143in*. Cast iron drums, 11 in 
diameter, are employed and the shoe 
width is l?in. A two leading shoe 
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layout has been adopted at the front, 
and two trailing shoes at the rear. 

A pistol grip hand brake is employed. 
Its motion is transmitted through a 
Bowden cable to the outer end of an 
8in lever, which has its inner end 
pivoted on a bracket on the frame 
cruciform bracing. The lever moves in 
a horizontal plane, and pinned to it, 
at a point 2} in from the pivot, is a 
rearward extended link. This layout 
gives the hand brake a lever ratio of 
3:75:1. The link is about 3} in long. 
Its rear end fitting is slotted where it is 
pinned to a drop lever at a point 10} in 
below the pivot axis. The reason for 
incorporating the slot in the end fitting 
of this link is, of course, to allow the 
foot brake to be applied without moving 
the hand brake control. 

An adjustable tie rod, operating the 
rear brakes, is pinned about 1 { in above 
the attachment of the hand brake links. 
The piston rod from the hydraulic 
cylinder is attached approximately 4 in 
below the drop lever pivot. An adjust- 
able tie rod, from a point 3} in above 
the pedal pivot, is screwed into the 
closed end of the hydraulic cylinder. 
The effective length of the lever arm 
on which the pedal is mounted is 14 in 
so that the ratio is 4:1. This gives a 
brake pedal travel of about 6 in. Compo 
or Oilite bushers are used at the pedal 
pivot, and the pedal stem is secured by 
pinch bolts in a boss on the upper end 
of the lever. 

When the foot brake is applied, the 
hydraulic cylinder is moved forward 
relative to its piston to generate the 
hydraulic pressure to operate the front 
brakes. At the same time, the piston, 
which is attached to the drop lever, 
actuates the mechanical linkage to 
apply the rear brakes. This linkage is 
arranged as follows. The adjustable 
rod from the drop lever which is 
immediately behind the hydraulic 
cylinder is connected to a second drop 
lever pivoted to a bracket 7} in behind 
the spring eyes welded to the inner face 
of the frame side member. Another 
adjustable tie connects this lever with a 
third drop lever pivoted on the axle 
tube. This, in turn, is connected to a 
pivoted swinging link compensator, 
which is also welded to the rear 
axle tube. 


Frame 

All the main members of the frame 
are of 12 s.w.g., En2B. The side 
members are of box section, 2} in 
wide X 5 in deep X | in thick. This box 
section is built up from two channel 
section pieces welded one inside the 
other, so that their top and bottom 
walls, formed by the flanges of the 
sections, are double thickness. This is 
a sound method of construction, 
because the tensile and compressive 
loads due to bending, are much more 
severe than the shear loads carried by 
the vertical walls of the section. 

Over the portions of the side 
members which are swept inwards to 
clear the front wheels when on lock, 
the box section is discontinued. This 
discontinuity is effected in the following 
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way. About 161in behind the point 
where the front of the cruciform 
bracing is welded to the side members, 
a short channel section, lateral member 
connects each side member with the 
adjacent cruciform member. Only 
the outer channel of the side member is 
continued in front of this. Forward of 
the point where the front of the cruci- 
form bracing is attached, this channel 
is swept inwards approximately 6} in, 
and then continued straight forward 
again. This straight portion is boxed 
in, like the rear, by a second channel 
section welded inside it. The inner 
channel is extended straight to the rear 
until it meets the front of the cruciform 
bracing to which it is welded. A 
reinforcing plate is welded to the top 
and bottom flanges of this channel 
section to the rear of the point where 
it is separated from the main _ box 
section. Lightening holes are incor- 
porated extensively along the length 
of the inner wall of each side member, 
as well as in the cruciform bracing and 
front cross member. 

The cruciform bracing is of channel 
section, approximately the same depth 
as the side members. It is increased in 
depth at the centre to clear the propeller 
shaft which passes through it. Above 
and below the centre is a 12 s.w.g. 
gusset plate. A channel section cross 
member carrying the rear engine 
mounting, is bolted at each end to 
brackets on the two front arms of the 
cruciform adjacent 
attachment of the rear extension of the 
front side member. Three main cross 
members are employed. That at the 
extreme rear is a tube, 14 in diameter by 
12s.w.g. Above the rear axle, the 
second cross member is formed by an 
inverted top hat section, 4] in deep 
in wide. This member carries the 
upper end fittings of the shock absorber. 
It is also drilled for two body holding 
down bolts. 

With the torsion bar front suspension 
it is mot necessary to incorporate at 
the front such a sturdy cross member as 
is required to support a coil spring 
unit. In the Leda, the cross member 
which is cranked to pass under the 
engine, is a box section approximately 
54in wideX3in deep at the centre. 
It is formed by a U-section, closed at 
the top by a welded on plate. There 
are lightening holes in both the top and 
bottom faces of the section. At each 
side, it is swept up and welded to the 
frame side members; above this it is 
extended for about 5in to carry the 
upper wishbone bearings and shock 
absorber attachment brackets. Two 
brackets, approximately 12 in apart, 
and equally disposed about the longi- 
tudinal centre line of the vehicle, are 
welded to the front face of this member 
to carry the front engine mountings. 
Immediately in front of this cross 
member, and gusseted to it, is a bracket 
welded to the inner face of each frame 
side member. This bracket carries the 
steering box. About 9} in forward 
of the front face of the suspension cross 
member there is a subsidiary cross 
member supporting the radiator. It is 


to the point of 


a channel section 2 in wide X 2 in deep. 
Four brackets on each side, overhung 
from the frame side members, carry 


the main body mountings. They are 
positioned one under the front pillar, 
one adjacent to the rear pillar, and one 
in efront of and another behind the 


centre pillar. The front and rear 
brackets are reinforced to take the 
Bevelift jack. There are subsidiary 


body mounting points adjacent to each 
of the front three brackets on the frame 
side members. Other mountings are 
positioned as follows: one above the 
centre of the cruciform member; one 
on each side of the cross member over 
the back axle; and one on each side 
member at the extreme rear. 

The details of these mountings are 
somewhat unusual. All the outer ones 
on the front three brackets overhung 
from the side members have rubber 
washers, }in thick, pulled up under 
the brackets by a } in diameter body 
holding down bolt. The rubbers are 
spigoted into a } in diameter hole in 
the bracket, through which the bolt 
is passed. Interposed between the 
top of the bracket and the body floor 
is a jin thick Balata washer. This 
arrangement is also used for the 
mountings on the cross member over 
the rear axle. At all other points the 
rubber is above, and spigoted into the 
floor. The } in diameter hole in the 
floor is reinforced by a steel washer 
spot welded on, and the Balata is 
interposed between the floor and the 
frame. In all cases the rubber is 
retained by a dished steel washer with 
a dimpled hole. Normally a conical 
ended nut seats in the dimple. Where, 
because of inaccessibility, it is impossible 
to fit a nut, a conical seat is formed 
under the head of the bolt which is 
screwed into a slug welded in position. 


Electrical equipment 

Lucas 12 volt electrical equipment 
is used throughout. A GTWIIA 
battery, of 64 amp hr capacity and a 
10 hr rate, is employed. It is served 
by a C 39 PV-2 dynamo operating in 
conjunction with an RB 106 regulator 
and cut-out. The system is protected 
by a SF6 fuse unit. An M418G starter 
motor with a 10 tooth pinion engages 
113 teeth on the flywheel ring gear. 
For the first thousand models produced, 
a DVX 4A contact breaker and distrib- 
butor unit was used, but this has now 
been changed to a DM2 unit. Both 
have a vacuum advance and retard 
control and in each case supply is from 
a B12 coil. Lodge CLN plugs are 
fitted. Other electrical equipment 
includes F700 head lamps, 488 side 
lamps, 464 tail and stop lamps, wind 
tone WT614 horns and SF80 
trafficators. 


Chassis lubrication 
A 21-point Thermal automatic chassis 
lubrication system is employed. The 


only components lubricated by hand 
are the propeller shaft joint, wheel 
hubs, steering box and water pump 
The principle of operation is similar to 
that of the system on the Regency. 
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HERE are, from time to time, 
| occasions when it is desirable to 
convert standard machines into 
special-purpose machines by means of 
special attachments. An example of 
this practice is shown in the accom- 
panying illustration of a Webster and 
Bennett 4% in boring mill with a Hilger 
projector and scale to facilitate mach- 
ining the annular grooves in the bore 
of a gas turbine compressor casing. 
This adaptation not only simplifies the 
production of work to a high degree 
of accuracy but also increases the rate 
of output. 
I:xtremely 
necessary on 


machining — is 
The 


accurate 

the component. 
widths, depth and pitching of the 
grooves must be maintained to verv 
fine tolerances, which are too close to 
be held easily in quantity production 
by the use of stops and graduated dials 
normally provided on a machine tool. 
On this adapted machine the tools 
are accurately located by means of 
optical equipment, and the use of 
stops and graduated dials is completely 
eliminated. 

In addition, although the cutting 
tools are in an obscured position, the 
Operator can control their movements 
precisely and accurately repeat’ the 
position of the cutter. By reference to 
the projection screen, the operator can 
control, to fine limits, the machining 
of the series of grooves without any 
other means of measurement — or 
inspection. 

The aluminium alloy turbine casing 
is halves, bolted together, with 
grooves in the bore that vary in width 
but are of the same form and diameter. 
These grooves are disposed axially in 
groups of three and two, Grooves in 
the same group are the same width, 
but the width and pitch increase in 
successive groups. There is also a 
single wide groove at one end of the 
casing. ‘Phe actual machining operation 
includes facing the end to give the 
correct casing length, rough and finish 
machining the grooves, and rough and 
finish forming undercuts to provide a 
“tee” form. 

This would be a long and tedious 
operauion if normal machine shop 
methods were employed there 
would be — considerable risk of 
scrapping the component. ‘The new 
arrangement on the boring mill has 
shown a saving of 82 per cent over the 
old) method. Furthermore, the old 
method was also dangerous, since the 
operator had to look continuously at 
the cut not only for setting but also 
when the actual machining was in 
progress. 

The optical equipment includes a 
special scale fitted to the side of the 
turret slide, and a 25 magnification 
surface projector with a screen and a 
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An Interesting Use of a Hilger Projector and Scale 
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Webster and Bennett boring mill with Hilger projector and scale 


12-volt lighting unit that is fitted to 
the saddle of the machine. ‘Through 
the use of these two units the turret 
slide, and consequently the cutting 
tools, can be set with great precision. 
The scale is a lin section bar of 
material similar to that of the work, 
and therefore having the same coeffi- 
cient’ of expansion. ‘Temperature 
changes in the shop will not affect the 
co-ordination of the set-up. 

‘There are two sets of graduations. 
One is for the preliminary positioning 
of the turret slide without reference 
to the projection screen. The other is 
viewed through the surface projection 
screen for precise _ setting. This 
second set of graduations is engraved 
on the lapped ends of a series of 
hardened rollers, which are set in the 
bar. Surface projection on the end of 
the rollers is seen on the screen. 

The scale is mounted in two dovetail 
slots, one at each end. The upper slot 
has an adjusting screw for locating the 
scale accurately endwise relative to the 
bottom face of the casing which is 
located in the fixture. this 
adjustment has been made the scale is 
clamped at the upper end. At the lower 
slot the scale is free to move endwise 
to permit expansion or contraction 
caused by changes the shop 
temperature. 

It will be appreciated that accuracy 
in grinding the cutting tool width is 
also important. Composite tools are 
used so that after regrinding, shims can 
be inserted between the halves of the 
tool and the whole is then bolted 
together. The tool has an accurately 


ground shank and is clamped in a tool 
holder with a precision cut slot and the 
necessary locating stops. The tool 
holder is bolted on the end face of the 
bracket type casting that can be seen 
mounted on one face of the revolving 
turret of the. machine. This develop- 
ment has been brought about by 
co-operation between Alfred Herbert 
Ltd., Hilger and Watts Ltd. and the 
organization doing actual 
machining. 


Radio Interference 


BY a regulation made on November 
24, 1952, and laid before Parliament 
on November 27, 1952, the Postmaster 
General is empowered to ensure that 
from July 1, 1953, suppression devices 
are fitted to the ignition systems of 
motor vehicles, motor cycles, vessels or 
engines manufactured, assembled or 
imported by any person in the United 
Kingdom in the course of business and 
to be sold or let on hire, or offered 
for sale or for hire. Vehicles or 
engines intended for export are 
exempted from the Order. For existing 
vehicles no compulsory action is envis- 
aged at present and owners are 
expected to collaborate by voluntarily 
fitting a suppressor. 

The technical requirements, and suit- 
able apparatus for measuring and 
testing, are fully detailed in Order No. 
2023, The Wireless Telegraphy (Con- 
trol of Interference from Ignition 
Apparatus) Regulations 1952, published 
by the Stationery Office, price 6d. 
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STROBOSCOPIC ANALYSIS 


Developments in Measuring and Testing Methods for High 
Speed Machinery 


mechanisms inevitably created a 

demand for means by which the 
mechanisms could be investigated, 
studied and analysed during actual 
operation. Dynamic problems became 
increasingly important, since in most 
machines, centrifugal and inertia forces 
are super-imposed upon the basic 
strains within the structures. Almost 
invariably, oscillating systems are set 
up in the elements of high speed 
mechanisms, either through the elastic 
properties and masses of the elements 
or the masses by which they are loaded, 
and generally damping is_ effected 
insufficiently or not at all. 

A combination of external forces 
with the oscillating system produces 
motions that could not be foreseen and 
therefore could not be considered 
when the machine or mechanism was 
designed. ‘These oscillatory or vibra- 
tory motions do not develop until high 
speed is reached, and they cannot be 
analysed while the mechanism is 
stationary or moving only at slow 
speed. A stroboscope is indispensable 
for the study of such periodic motions. 

For many years, the only strobo- 
scopes available were of the slit disc 
or slotted drum type. For simple 
observation of periodic or cyclic move- 
ments and for measuring rotary speeds, 
they are still widely used to-day. 
Essentially, these instruments function 
by obstructing the view of the observer 
for the greater part of the cyclic move- 
ment, the view being cleared for only 
a fractional part of the movement and 
at a frequency substantially the same 
as that of the movement under 
observation. 


Disc-type instruments 

When rotary movement is 
observed through the slit in the rotat- 
ing disc of a stroboscope, the object is 
seen during only a small fraction of the 
whole revolution, and always in the 
same phase position of the moving 
mechanism. This gives the impression 
that the object is standing still. If the 
speed of the slotted disc is changed to 
a value a little lower or a little higher, 
the cycle of movement will appear as 
a slow backward movement in the 
first case and a slow forward movement 
in the second. 

Theoretically, it would be possible 
to use this simple type of stroboscope 
to observe the most rapid motions; in 
practice, however, an upper limit is set 
by the fact that at high speeds not 
enough light from the observed object 
reaches the eye to form a clearly dis- 
cernible image. For example, if a disc 
rotating at high speed is to be viewed 
through a split-disc stroboscope, in 


Te development of high speed 


order to get a sharp image, the slit must 
be so narrow that the view is cleared 
for only one-third of an angular degree. 
For the duration of the remaining 
3594 degrees, the view is obstructed. 
This means that only about 1/1000th 
of the light reflected from the object 
reaches the eye. Therefore, if the 
object is to be distinctly seen, it must 
be intensely illuminated. 


Illumination intensity 

An illumination intensity of 100 to 
1000 lux reflected from the object is 
necessary for normal comfortable 
observation. To get an equally bright 
image when the object is viewed 
through a slit of one-third angular 
degree in a_ stroboscopic disc, the 
illumination would have to be increased 
one thousandfold, that is, it would 
need to be from about 100,000 to 
1,000,000 lux. ‘To demonstrate the 
great magnitude of this degree of 
brightness, it may be mentioned that 
direct sunlight under the most favour- 
able conditions produces in our lati- 
tudes only a brightness of 50,000 lux. 
It is all but impossible to obtain such 
extremely bright = illumination — by 
ordinary means and without undue 
outlay. 

There are, however, many applica- 
tions for which a sharply defined 
image is not necessary. For such, the 
viewing slit can be widened to cover 
up to three angular degrees. With 
these wider slots, daylight and normal 
illumination will give blurred but 
clearly visible images. Instruments of 
this type can be used to determine 
rotary speeds of motors, engines and 
aircraft propellers by measuring the 
speed of the stroboscopic disc or drum 
at which the object appears to be 
stationary. A stroboscope so used is 
really a kind of tachometer for measur- 
ing the speed of a mechanism from a 
distance. 

For more subtle investigations, such 
as testing motors for quiet running and 
studying valve spring surges in internal 
combustion engines, these simple 
stroboscopes are not satisfactory. The 
field of application was widened when 
the light-flash stroboscope was intro- 
duced about three decades ago. ‘They 
incorporated neon glow lamps, and 
they have been gradually developed to 
a remarkable degree. The underlying 
principle is the electrical emission of 
intermittent light flashes of relatively 
short duration, which are controlled so 
that they occur in synchronism with 
the cyclically moving object under 
observation. These light flashes are 
used to illuminate the mechanism that 
is being studied. To obtain maximum 
illumination from the light flashes, the 


light is projected in a beam by a suit- 
able reflector. With this type of instru- 
ment, several observers can study 
simultaneously a moving mechanism. 

Originally, only a glow lamp fed by 
condenser discharges was susceptible 
to such flashing service. Because of 
its low electrical inertia, the glow lamp 
made it possible for the first ume to 
emit light flashes of a duration in the 
order of 0-00001 second. The highest 
illumination is obtained from lamps 
filled with a mixture of helium and 
neon, but owing to the spectral nature 
of such gases, the emitted light is 
reddish and is not very useful for 
observation and photographing. 

In recent years, glow-lamp_ type 
stroboscopes have been considerably 
improved. ‘The gas-filled discharge 
lamps of modern instruments contain 
separate ignition electrodes — and 
cathodes. ‘They are the most widely 
used, reliable and economical strobo- 
scopes. Although the light intensity 
of a good glow-lamp stroboscope is not 
higher than that of a 40-watt bulb, it 
is sufficient for a great number of 
movement studies, because the whole 
amount of emitted light is focused 
towards the point of inspection and 
made useful for clear observation. 
However, the general or ambient 
illumination, whether artificial or 
natural, upon which the stroboscopic 
illumination is super-imposed, may 
mar a clear image. 

With a distance of one metre 
between the stroboscopic lamp and the 
object under observation, an ambient 
light intensity above 100 lux will 
impair the stroboscopic image, which 
will be seen as a faint shadow of a 
uniformly blurred background image 
of the moving object. The background 
image is, of course, caused by the 
general illumination. To overcome this, 
an increase in stroboscopic light 
intensity was effected by the introduc- 
tion of the xenon flash lamp. This type 
of lamp has found many applications. 


Xenon lamps 

A xenon flash lamp is essentially a 
gaseous chamber comprising a helical 
glass tube of two to five coils arranged 
substantially about the focal point of a 
reflecting mirror. Electric discharges 
of about 30 to 50cm length are effected 
in the chamber. The gaseous filling 
of the chamber consists generally of a 
mixture of crypton and xenon or of 
pure xenon at a pressure of approxi- 
mately 0-1 atmosphere. 

Owing to the great effective length 
of the discharge chamber, it is possible 
to subject a xenon lamp to a relatively 
high discharge loading that’ gives 
flashes of much higher light intensities 
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than those of normal glow lamps. In 
addition, because of the spectral nature 
of crypton and xenon, the light has a 
yellowish-white or bluish-white colour. 
The average duration of the single 
flash is in the order of 1/30,000 second. 
In combination with its reflector, the 
lamp gives a light intensity about equal 
to that of a brightly-burning 100-watt 
bulb. ‘This allows good observation in 
plain daylight of a periodically moving 
object at a distance of half a metre 
from the stroboscope. 

With this type of instrument exact 


speed measurements and slip deter- 
minations can be made. ‘There are 
instruments that give an accuracy of 


better than plus or minus one per cent 
in determining frequencies. Since 1945 
the use of xenon lamp stroboscopes has 
continually increased. ‘They have been 
used successfully for studying valve 
springs respect to surging and 
super-oscillation, for slip determina- 
tions, for observing and adjusting 
contact springs against bouncing effects, 
and for many other applications. 
However, the xenon strobo- 
scope has its limitations, especially in 
respect of the intensity and the dura- 
tion of the flashes. ‘The light intensity 
is too low to effect a photographic 
exposure by a single flash; the duration 
of the flash 1s too long to give a clear 
image if the object is moving at high 
speed. If the velocity of the object is 
32) metres per second, the motion blur 
amounts to as much as one millimetre. 
More recently, instruments have been 
developed with higher intensity and 
shorter flash duration. They are known 
as high-intensity rapid flash strobo- 
scopes or as “super stroboscopes.” 


Super stroboscopes 
‘Two basic systems have been deve- 
loped for “super stroboscopes.” — In 


one, relatively large condenser ts 
discharged through a capillary lamp 
filled with argon by means of an 


ignitron. The argon capillary produces 
a very intense light flash of from three 
to five micro-seconds duration at each 
discharge. The light is optically con- 
verged to a slightly spreading beam 
to give flash intensities that) permit 
good photographic exposures by single 
flashes on normal film material at a 
lens aperture of t.11. Unfortunately, on 
account of inherent physical properties, 
the inertia of the ignitron causes time 
lag, and thereby creates difficulties, 
because even with the most accurately 
timed control pulses, an exact recur- 
rence of light flash imitiation cannot 
be assured. 

Variations in flash timing create a 
fuzzy and fluctuating image. ‘To over- 
come this disadvantage, systems with 
an auxiliary discharge path in the 
stroboscopic lamp have been intro- 
duced. But even this mode of opera- 
tion is not free from drawbacks, 
because a certain amount of light: is 
carried over between the flashes, It is 
sufficient to impair the quality of a 
photograph taken at a single flash if 
the camera shutter is opened in 
advance. 
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A great advantage of this system is 
that the complete flash lamp with 
reflector and capillary tube can readily 
be exchanged or replaced. A dis- 
advantage is that the lamp has a rela- 
tively short life, which is further 
reduced by diminishing light emission 
as a result of deposits on the inner 
walls of the sealed envelope that arise 
from the unavoidable heavy currents 
of the flash discharges. 

The second type of “super strobo- 
scope” uses a demountable spark- 
discharge vessel as the light source. A 
pair of replaceable rugged tungste1 
e.ectrodes are mounted in the vessel. 
The walls of the vessel, formed by a 
glass cylinder, can easily be cleaned 
from inside and outside. Provision is 
made for maintaining the gas pressure 
at a suitable value within the spark- 


High-intensity, rapid-flash stroboscope 


discharge vessel. Whenever necessary, 
the gas can be replenished from a 


supply flask filled with commercial 
argon. 
A bank of condensers mounted 


directly in the back of the discharge 
produces the flashes by dis- 
them through gap 


vessel 
charging 


between the electrodes. The flashes, 
which result’ from spark-overs, are 
initiated by ignition sparks that 


originate from voltage pulses gener- 
ated, together with the high voltage for 
charging the condenser bank, in a 
power pack fed from a general current 
supply source. An oscillator, serving 
as a control unit, governs the ignition 
pulses so that the flashes occur in 
accurate synchronism with the 
frequency set on the control unit dial. 
The discharge mechanism allows for 
an accuracy of flash initiation that 
strays less than 10 7 second from the 
theoretical. A surprisingly short flash 
duration is obtained. It is photo- 
graphically effected for less than one 
micro-second. 
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These exactly timed flashes of 
extremely short duration give sharply 
defined and steady images. The spark- 
overs give a light of bluish-white colour 
of sufficient intensity in the direction 
of the beam for getting an exposure by 
a single flash on normal fiim material 
at a lens stop of f.11. A slight dis- 
advantage of this system is that the 
demountable discharge vessel needs 
some attention during service. This 
servicing is, however, quickly carried 
out. 

Recently, this system been 
improved by connecting directly to the 
control unit a small glow-type strobo- 
scopic lamp that flashes in synchronism 
with the ignition pulses. Briefly, the 
auxiliary glow lamp can be used to 
illuminate, stroboscopically and dimly, 
the object to allow adjustment until 
the desired phase of movement is 
obtained. ‘This method eliminates the 
necessity for trial and error and pro- 
vides for the first time means for 
recording the desired phase of motion 
on the first picture and of following 
through a motion study in systematic 
order. 


Flash durations 

A “super stroboscope” with flash 
durations between one millionth and 
one-ten-millionth of a second opens 
completely new vistas for sharp photo- 
graphic records of fantastically fast 
mouons. Stroboscopic analysis 
becomes possible for a whole new 
realm of problems in dynamics. Some 
typical applications serve to 
illustrate the important function of a 
high-intensity rapid-flash stroboscope 
in manufacturing and research. 

In tyre production, tests on new 
designs are carried out at high rota- 
tional speeds. The revolving tyre can 
be made to appear stationary by 
stroboscopic means. Then, by letting 
the thread strike a bar it is possible to 
observe continuously all the deflection 
round the calks of the tread. Develop- 
ing defects can be seen, and the life 
expectancy of the tyre can be predicted 
after a relatively short test run. As 
such runs are conducted at inconstant 
speeds, it is necessary to trigger the 
lamp flashes by a precision contacting 
device. This device effects periodic 
flashes that recur once for every revo- 
lution of the tyre with an accuracy of 
a few angular minutes. The flashes 
can be adjusted for viewing the tyre in 
any one of its angular positions during 
rotation. 

In dealing with injection pumps, it 
is important to determine the size and 
form of the atomized droplets in the 
spray from the nozzle. Velocities up 
to 200 metres per second are encoun- 
tered in the issuing spray, and even a 
light flash of one micro-second dura- 
tion causes a motion blur of 0-2 mm. 
As the size of the largest droplet is of 
the same order as the motion blur, the 
flash duration is too long. Neverthe- 
less, it is possible to distinguish 
whether a droplet is stretched length- 
wise or has the original streamlined 
shape. 
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Efforts are now being made to 
reduce the photographically effective 
tlash duration in order to reduce the 
motion blur to an even greater degree 
of high-velocity minute particles. The 
difficulty of the problem is shown by 
the fact that even now stroboscopes are 
available to give a photographically 
effective flash duration in the order of 
0-4 «10 seconds. 

In many applications a high-intensity 
rapid-flash stroboscope can be used to 
advantage in conjunction with an 
accurate contacting device. This com- 
bination makes it possible to take a 
film recording once each revolution at 
a certain phase of the periodic motion; 
for example, of a piston rod at the 
point of reversal. The recordings of 
such motions are superimposed on the 
film and are taken at various machine 
speeds. The contours of the recording 
give an indication of the clearance 
condition of a specified machine 
element. If further similar recordings 


are taken fter the machine has been 
in service for some time, conclusions 
concerning changes in clearance and 
concerning wear may be drawn from 
comparison of the two recordings. 


Stroboscopic photography 

For ultra-rapid continuous 
photography, the high-intensity rapid- 
flash stroboscope supplements high- 
frequency ultra-rapid motion picture 
apparatus. All that is needed as a 
camera is a rotating drum for the film 
with a lens in front of it. If 300 light 
flashes are triggered per second, 300 
exposures or frames are obtained per 
second. Owing to the micro-second 
duration of each flash, each frame is 
exposed for only one micro-second. 
Therefore, there is no motion blur 
even when ultra-high speed phenomena 
is being recorded. 

The extremely short exposure time 
made possible by stroboscopic illumin- 
ation has the advantage that even at a 
low rate of frames per second, sharper 
images of high-speed motions can be 
obtained than with normal ultra-rapid 
motion picture apparatus, which oper- 
ates with longer exposure times that 
cause an undesirable motion blur. A 
medification of the high-intensity 
rapid - flash stroboscope, designed 
specially for ultra-rapid motion picture 
photography, employs flowing noble 
gases and permits exposures at the rate 
of 3,000 frames per second with corres- 
pondingly short exposure times. 

To obtain fully exposed shots with 
ultra-rapid motion picture apparatus, 
a bright light source is of primary 
importance. In many applications such 
intensive light sources have caused 
trouble on account of undesirable and 
harmful heating effects created on the 
object by the light source. There is 
no such trouble when a high-intensity 
rapid-flash stroboscope is used as the 
light source for such work. The bluish 
light of the spark-overs gives abundant 
illumination of high photographic 
value without excessive heating of the 
object. Also, owing to the micro- 
second duration of the flashes, it gives 
pictures of great sharpness. Even a 
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camera without film-feed mechanism 
and shutter, but with only a rotatable 
film drum will suffice. 

Measurement of the inherent vibra- 
tions of machine elements be 
simplified by the use of a_ high- 
intensity stroboscope, in combination 
with microscopic observation. For 
example, the inherent vibratory tre- 
quency of a turbine blade can be 
measured in the following manner. 
The turbine blade is excited in its own 
frequency, and the trequency is picked 
up by an electro-magnetic transducer 
to be amplified. By means of a 
frequency divider every hundredth 
half-wave of the vibration is picked 
out and transferred to the stroboscopic 
control circuit. For an inherent vibra- 
tory frequency of 5,000 cycles per 
second, there will be 50 light flashes 
per second. With a flash duration of 
1 «10 seconds, microscopic observa- 
tion will present sharp images with a 
motion blur of less than 2 deg. ‘This 
5,000 cycle vibration can be observed 
throughout its whole transition by 
means of a phase shifter. “This method 
opens new ways for investigating ultra- 
sonic vibrations with magnetostrictive 
excitation of optically visible har- 
monics, or for photographic recording 
of cavitation proceedings of a single 
oscillation. New aspects of cavitation 
research are presented. 

The behaviour of gears under joad 
can also be studied stroboscopici.!iv 
Inaccuracies in tooth form, which mu 
cause irregularities, power losses ap: 
excessive noise, can readily be traced. 
For these investigations, the light 
flashes are synchronized with a specifi 
gear tooth so that the whole rolling-ot! 
behaviour of the tooth flanks may be 
studied. Stroboscopic examination in 
combination with microscopic observa- 
tion also makes it possible to detect 
torsional vibration which, if present, 
affects the true running of the gears 
by breaking the contact between the 
flanks in certain spots. 


Torque measurement 

With a high-intensity stroboscope it 
is a relatively simple matter to measure 
the torque in shafts or clutches during 
actual operation. Two measuring discs 
with suitable graduations are mounted 
in a certain axial spacing on the shaft. 
By an arrangement of prisms, some- 
what similar to that employed in 
geodesy, the two measuring discs can 
be brought into coincidence in the view 
field of a telescope. Before the actual 
operating test is carried out, a static 
torque calibration test must be made 
to determine the torque corresponding 
to a certain deflection of the shaft. ‘The 
machine is then operated at various 
speeds and the shafts and measuring 
discs are stroboscopically illuminated. 
This allows the relative displacements 
of the graduations to be observed 
through the telescope, and from the 
cbtained values the actual deflection of 
the shaft can be determined. 

Clutch slip can also be measured in 
a similar manner by observing, cither 
visually or photographically, one spot 
on the clutch periphery. Not only the 


slip of clutch halves, but belt slip also 
can be exactly measured. This pro- 
cedure provides scientific methods for 
determining by optical means friction 
losses in drives and clutches. Valuable 
information can be gained cencerning 
undesirable inherent vibrations, which 
are particularly likely to occur in steel 
clutch discs. The cause of failures in 
such transmission elements, which 
previously could not be traced, can 
now be readily discerned by high- 
intersity stroboscopic examination, 
since excessive wear and premature 
failure, especially in clutch discs, are 
the results of vibration. 


Slow motion analysis 


In automatic assembly machines the 
periodic repetition of any phase of 
movement is often very slow, in the 
order of two to three cycles per second. 
At a flashing rate of two to five per 
second, it is not possible to obtain 
visually the illusion of a steady image. 
To make an analysis of such slow 
movements and their kinetic progres- 
sion, photographic means have to be 
applied in conjunction with a strobo- 
scope. For satisfactory results it Is 
necessary to take a series of photo- 
graphic shots by the illumination of a 
stroboscope with flashes triggered by 
a centactor actuated from a_ suitable 
shafeé on the machine. To record the 
phase progression of the movement, 
the coniacting instant of the contactor 
tausi bo continually changed from flash 
to flash by a suitable amount, say one 
angular degree. A suitable contactor for 
such work has been specially designed. 
' has a conical friction drive with a 
rauio range from to 1: 1-01 that 
automatically moves each successive 
flash in its time relation to the previous 
flash. The whole cyclic movement is 
therefore, recorded in 100° phases if 
100 flashes are triggered steadily 
accelerated or decelerated time rela- 
tion. For this type of recording, an 
automatic film feed camera with 
electrical operation should preferably 
be used. 

In the study of air-flow physics, the 
high-intensity stroboscope can be 
employed in conjunction with the well- 
known light sectioning method, 
whereby aluminium tinsel is admixed 
in the air flow. Because’ of | the 
cxtremely short duration of the light 
flashes, the photographic recordings 
are very exact and reveal all details 
concerning magnitude and direction of 
air flow. 

A high-intensity stroboscope can also 
be used for detecting inhomogeneities 
in the rotor structures in large electric 
machines. In studying an electric 
motor, the light flashes of the strobo- 
scope should be synchronized in rela- 
tion to the number of poles of the 
machine. Images revealed during such 
observations have disclosed surprising 
facts concerning the reason for vibra- 
tion in such machines, which have been 
balanced statically and dynamically, 
but still tend to be noisy in running. 
It has been found that the cause of 
such faults is that some poles project 
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beyond their theoretical limits and 
give rise to undesirable inherent 
vibrations. 

Brush vibration large direct- 
current generators and motors operat- 
ing at high peripheral commutator 
speeds, can be exactly studied by 
means of the high-intensity strobo- 
scope. It is generally caused by insuffi- 
cient damping of the brush holders. It 
is often found that unexpectedly heavy 
firing of brushes, despite painstaking 
mechanical fitting, is caused by inci- 
dental resonance between the inherent 
frequency of the brush holder and the 
frequency of the commutator segments. 
Once detected, this can readily be 
remedied by shifting the resonance or 
by damping by applying additional 
rubber cushioning. In passing, it may 
be mentioned that a_ high-intensity 
stroboscope may be used advan- 
tageously for producing photographic 
records of the balancing phases in 
dynamic balancing machines. 

If a high-intensity rapid-flash strobo- 
scope ts to be applicable to the applica- 
tions enumerated, it must be provided 
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with some means of selective flash 
triggering. Flash release can be con- 
trolled by hand or mechanically either 
by contact making or contact breaking, 
or by electric pulses of an oscillator 
whose frequency can be varied over a 
wide range. Above all, no matter what 
kind of triggering 1s applied, it is man- 
datory that the intensive flashes of the 
lamp are initiated in correlation with 
the governing control means. 

Stroboscopic work in conjunction 
with photography is considerably sim- 
plified by applying an auxiliary strobo- 
scopic glow lamp. If a setting is made 
for a certain phase of movement by the 
light of the glow Jamp, there is assur- 
ance that the photographic shots will 
be exact recordings of the desired 
phase movement. 

A contactor must be dependable and 
of very high precision. It must react 
in absolute dependence upon the 
angular position of a rotating actuating 
shaft. Frequently it is necessary, 
especially when acceleration is being 
measured, that the contactor takes the 
function of divisional indexing to 
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ensure that the flashes occur at equally 
spaced angular intervals in the complete 
revolution of the shaft. Under very un- 
favourable optical conditions, it may 
be necessary to connect an additional 
external condenser in the circuit 
of the stroboscopic light source 
in order to strike even brighter single 
flashes. 

Although the high-intensity, rapid 
flash stroboscope is generally applied 
to the study of systematic problems, its 
operation requires intensive training 
and skilled handling. The “super 
stroboscope ” is not an instrument for 
regular production control. It is an 
instrument for scientific investigations 
and can be used for analyses of 
dynamic phenomena that hitherto 
have been beyond the limits of 
investigation. The high - intensity 
strobescopic equipment referred to in 
these notes is manufactured by 
Physical and Technical Laboratories, 
Dr. F. Fwrengel, Hamburg, Western 
Germany, and is obtainaBle through 
Aga Standard Ltd., 16-17, Devonshire 
Square, London, E.C.2. 


TURBO-CHARGERS FOR DIESEL ENGINES 


HE difficulties in the application of 

turbo-chargers to motor vehicle 
diesel engines are discussed in Diesel 
Power, August, 1952, issue. 

In most power applications, engines 
operate at relatively constant speed 
and, in meeting power demands, the 
only other requirement sufficient 
torque. Load changes are generally 
fairly slow, the torque curve being 
relatively flat in the normal operating 
range. ‘Turbo-chargers vary their out- 
put automatically with variations in 
engine load and speed, and where the 
only essential variable is load, the 
turbo-charger adjusts its output to 
relatively slow load variations. With 
motor-vehicle diesel engines, the oper- 
ating range is much wider and condi- 
tions may vary from low speed-high 
torque to high speed-low torque. Since 
the turbo-charger responds to both 


engine ioad and speed, the difficulty 
is to produce a design to cope with 
all the varying conditions. For acceler- 
ation purposes, the engine must be 
capable of increasing its power more 
rapidly than the load requirement 
increases with speed, smoke-free oper- 
ation being essential under 
conditions 

Small high-speed engines have been 
successfully turbo-charged to give an 
increase of 25-50 per cent over their 
normally aspirated ratings. However. 
increase in power output and reduced 
fuel consumption are not enough to 
make a given engine acceptable for 
motor-vehicle use. The solution to the 
acceleration problem depends on _ the 
basic design of the turbo-charger rotor 
and to some extent on the way in 
which the turbo-charger is combined 
with the engine. 


The Cummins Engine Company’s 
turbo-charged diesel-engined racing 
car is fitted with a special Elliott turbo- 
charger. The design combines mini- 
mum rotor inertia with maximum 
performance from both turbine and 
blower, satisfactory automotive torque 
characteristics, and materials resistant 
to high engine exhaust temperature. 
Casings for the blower air flow and 
turbine exhaust gas flow, located within 
a few inches of each other, withstand 
temperature differences exceeding 
1,000 deg F. The turbine used is of 
the radial in-flow type. Pressure-lubri- 
cated sleeve bearings permit operation 
above 36,000 r.p.m. The record-break- 
ing runs of the Cummins racing car 
prove that a turbo-charged engine can 
give good flexibility, acceleration, and 
satisfactory performance. (M.I.R.A. 
Abstract No. 6044.) 


DETECTING LEAKS IN HOLLOW COMPONENTS 


HIS article by L. E. Sterns in 

Automotive Industries, September 
1, 1952, gives what is claimed to be 
the tirst published description of a new 
technique of testing hollow com- 
ponents for leaks by means of vacuum. 
The equipment required includes a 
pump, capable of producing a vacuum 
of 28 to 29in, with sufficient capacity 
to evacuate rapidly the space to be 
tested, a fixture to which the part. ts 
applied in such a way as to make a 
perfect seal by a pad of neoprene, soft 


rubber or the like, a vacuum valve, 
connecting line and a sensitive vacuum 
gauge. 

The method of operation ts to apply 
the part to be tested to the fixture, 
draw out the air, close the valve and 
watch the vacuum gauge. Any falling- 
off in the gauge reading indicates a 
leakage of air into the system, quite 
small leaks being discernible. 

Automotive parts which be 
tested in this way include cylinder 
heads, cylinder blocks, gear-boxes, rear 


axle housings, ground-in valves, oil 
seals, sumps and water-pump assem- 
blies, the method being ideal for 
detecting porosity in castings and the 
like. Light gauge parts such as petrol 
tanks can also be tested, but at reduced 
vacuum on account of the risk of 
collapse. 

The popularity of vacuum testing ts 
attributed to the fact that it is funda- 
mentally simple, clean, very produc- 
tive, safe, and low in cost per part 
tested. (M.I.R.A. Abstract No. 6067.) 
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CRANKSHAFT PRODUCTION 


Equipment and Methods Employed by Ambrose Shardlow & Co. Ltd. 


RANKSHAFT production 
practised by Ambrose Shardlow 
and Co., Ltd., Sheffield, raises 
problems that differ considerably from 
those dealt with in automobile fac- 
tories. There must be provision for 
dealing with a wide range of designs 
required in widely varying quantities. 
Some crankshafts are needed in quan- 
tities large enough to warrant heavy 
outlay on tooling; others in quantities 
so small that tool costs must be kept 
as low as possible if the unit cost per 
shaft is to be 
reasonable. At the 
same time, the 
high standard of 
quality that this 
organization 
specifies for its 
products must 
always be main- 
tained. 
Adequate 
machine utiliza- 
tion, a major 
factor in manufac- 
turing economy, 
is inevitably diff- 
cult in production 
that involves short 
runs and frequent changes of set-up. 
It is, of course, possible to obtain it by 
employing a large production control 
department but without any guarantee 
that the economies obtained through 
good machine loading may not be offset 
by the extra non-productive labour 
costs. Ambrose Shardlow and Co., 
Ltd., has, as a result of many years’ 
experience, built up a system that 
ensures economical use of plant though 
there is only a relatively small produc- 
tion control department. 
Throughout the organization the 
practice is to keep the number of non- 


Fig. 2. Part finished blocking die and, at the rear, single 


impression finishing die 


Fig. 1. 


preducers to the efficient minimum. 
For example, an inspection staff that is 
small in relation to the volume of work 
produced serves to maintain a very high 
standard of product quality. In general, 
this has been effected by employing 
special equipment with accuracy 
dependent upon the machine rather 
than upon the care and skill of the 
operator. This is particularly true of 
the machine shop, where the equip- 
ment is such that patrol or stage 
inspection is practically unnecessary, 


and the inspectorate is able to concen- 
trate almost solely upon the quality of 
the finished product. In the forge, 
manual skill remains much more 
important, although even in_ that 
department, every available means is 
used to eliminate, or at least minimize, 
the possibilities of human errors. 


The forge 
The forge organization comprises 
the following sections:— 
(1) Die designing and planning offices. 
(2) Die shop. 
(3) The forge. 


Sectioned crankshaft, etched to show grain flow 


(4) Heat - treatment,  fettling and 
inspection sections. 

(5) Metallurgical department, which 
also serves the machine shop. 

Die design has an_ important 
influence on all the forging operations, 
since it affects both the cost of pro- 
duction and the quality of the product. 
There is a difference in die procedure 
es between dies for  crankshafts 
required in large or relatively large 
quantities and those for shafts required 
in small quantities. The practice for 
large quantities 
will be considered 
first. 

In the forging 
of Shardlow 
crankshafts, the 
special feature is 
the amount of 
work at the “use” 
or pre - forming 
stage. The “use” 
is produced in a 
“blocking” die, 
which may have 
either two or 
three impressions. 
Generally, there 
are three, one for 
rolling, one for bending, and between 
them one for “ blocking.” At the first 
or rolling impression the billet is 
manually rotated and circumferential 
ribs are produced. The bending 
impression imparts a_ folding-type 
deformation of the billet in a vertical 
direction parallel to the downstroke 
blow of the hammer. 

At the blocking impression the billet 
is laid on its side so that the hammer 
blows force the material to flow hori- 
zontally and at right angles to the 
direction of the stroke. The effect of 
blocking is to spread and move material 


Fig. 3. Three-impression die block for operation on a 20,000 Ib 


Chambersburg hammer 
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increases the life 
of the finishing 
dies and reduces 
hammer wear. But 
the blocking opera- 
tion necessitates 
special precautions. 
Two of the three 
impressions are 
offset relation 
to the centre line 
of the hammer, 
and the hammer 
must be reinforced 
to withstand heavy 
side stresses. 

In every case 
particular attention 
is paid to. the 
balance of the die 
in the hammer by 
attaching it to the 
tup so that there 
is as nearly as pos- 
sible an equal 
amount of work on 
each side. The use 
is also balanced to 
give equal pressure 
and flow in the 
finishing die, a 
uniform — thickness 
of flash and uni- 
form cooling. 
Through the care 
taken in design and 


Fig. 4. Producing a hand-made use use of dies, the 


to where it is required. It gives a grain 
flow that is markedly radiused and 
streamlined without sharp angularity. 
This is shown in Fig. 1. In practice 
the hammer operator rapidly alternates 
the “use” between the bending and 
blocking impressions. A blocking die 
in course of preparation is shown in 
Fig. 2 in front of a single impression 
finishing die. 

The blocked use is symmetrical 
about its longitudinal axis. Therefore, 
when it is transferred to the finishing 
hammer, after re-heating, it does not 
tend to cause the tup to tlt. This 
climinates the risk of offset forgings, 


blocking dies have 
a life equivalent to the production of 
100,000 items or more. Finishing dies 
usually produce from 4,000 to 6,000 
forgings. The latest development in 
die design is the use of a _ three 
impression block on a Chambersburg 
20,000 Ib. hammer. This combines the 
blocking use procedure and the finish- 
ing impression as shown in Fig. 3. 

A very different procedure must be 
used for crankshafts required only in 
small quantities. The expense of 
blocking dies is not warranted, and the 
uses are partly hand forged in that 
hand-cperated tools are used under a 
power hammer, as shown in Fig. 4. At 


Fig. 5. Hand-made use in a bending die 


JANUARY 1953 


the same heat, these hand-made uses 
go through a bending operation, see 
Fig. 5, but there is no “ blocking.” 
Normal finishing dies are used. All 
clipping tools are designed to fine 
limits to give a close finish. Stellite is 
deposited along the cutting edges and 
the output per tool is in the order of 
15,000 units. 

Dies are very expensive tools, and 
naturally the greatest care is taken to 
ensure correet design. The die draw- 
ing goes through a number of stages. 
The rolled form is superimposed on 
the drawing of the finished crankshaft. 
Bending and blocking lines are then 
drafted between the rolled form and 
the final form, according to calcula- 
tions of the amount of metal to be 
moved at each heat and by each die 
impression. Often, wooden models of 
the crankshaft and the use at various 
stages are made up, and the die 
impressions are set out in plasticine to 
give indication of the flow properties 
to be expected at the different heats. 


The die shop 

The die shop is inset into the 
machine shop. It has been located 
away from the forge to ensure freedom 
from the vibrations that are insepar- 
able from the operation of heavy 
hammers. It is fully equipped for the 
production of every type of die that 
will be required. The machine tools 
include a large and a small Stirk 
“ Hiloplane,” two Cincinnati “Hydro- 
tels ” and four Keller die-sinkers. One 
of the Keller machine is shown in 
Fig. 6. 

Die blocks vary in weight from 
1S cwt to 4tons and may measure up 
to approximately 63 in = 33 in ~ 20 in. 
Those for making uses, including 
blocking dies, are usually of carbon 
steel, as are short-run dies. Finishing 
dies are made from proprietary steels 
of the nickel-chromium-molybdenum 
type. These blocks are received and 
machined in the 70/77 tons _ tensile 
condition. High speed steel tools are 
used. An example of the care for 
economy that is typical of this organ- 
ization is that planer tools when their 
machine life is finished are forged into 
chisels to be used for hand die sinking. 
Standard Herbert tools are used on 
the Keller machines. 

Every die is, of course hand finished 
by a highly skilled craftsman. Shrink- 
age allowance is generally in the order 
of 4 in per foot, but for the higher rates 
of output it may be increased to 
isin per foot to compensate for the 
higher temperature of the die. Taper 
of 5 deg or more facilitates ejection of 
the work from the die. It is seldom 
that a Shardlow die cracks or breaks 
in service, evidence of the skill used 
both in designing and making the dic. 


The forge 
For very good reasons, the forge 
is completely separate the 
remainder of the Shardlow works. It 
is housed in a group of buildings that 
include three hammer bays, main- 
tenance, heat treatment and fettling 
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departments, and power and com- 
pressor houses. It is not necessary to 
describe the forge layout and equip- 
ment in detail. 

In general, it may be said that the 
plant in two of the bays was laid out 
for relatively long run work when it 
was installed, but it does not follow 
the most recent practice to which we 
refer later. When necessary, short run 
work has to be carried out on these 
same hammers. The largest hammer 
in use at present is in the second bay. 
It is a 20,000 lb air-operated Cham- 
bersburg hammer. On this hammer, 
the crankshaft can be produced direct 
from the billet in one die that com- 
bines the rolling, bending and finish- 
ing impressions. In this case, the 
blocking operation is not necessary 
because of the extra work that is put 
in on the other two use making 
operations. 

The third bay is representative of 
most advanced practice for the pro- 
duction of crankshafts. It has the 
following plant laid out for line 
production. 

(1) A Gibbons gas-fired pusher-type 
furnace. 

(2) A 7ecwt 
tagging. 

(3) A7-ton Fielding and Platt hammer 
for producting the use. 

(4) A 5-ton Fielding and Platt hammer 
for finish forging. 

(5) A 1500-ton Wilkins and Mitchell 
clipping press. 

(6) A 3-ton Chambersburg hammer 
for coining and straightening. 

With fast movement between them, 
it is possible to carry out all the 
operations at one heat. A system of 
overhead runways has been installed 
to allow the work to be taken round 


Massey hammer for 
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the ‘“U”- shaped 
circuit at the 
necessary speed. 
This form of layout 
will be extended as 
circumstances war- 
rant to other parts 
of the forge. 
There is a sepa- 
rate shop for hot 
twisting crank- 
shafts with the 
pins and webs not 
stamped the 
correct position. In 
cases where the six 
throws are at 0, 
120 and 240 deg, 
two pins are held 
at Odeg while two 
are pulled to 120 
deg. The shaft is 
then repositioned 
in the jig and the 
other are 
pulled to 240 deg. 


Heat treatment 
and fettling 

Three factors 
determine the heat 
treatment proce- 
dure for a given 
shaft; the composi- 
tion of the steel, the 
mechanical pro- 
perties required, 
and previous 
history of the forg- 
ing. Carbon steel forgings are ground 
(fettled on the flash line), normalized, 
hardened, tempered, brinelled, and 
most usually second tempered. The 
normalizing regularizes the structure at 
different parts which may have under- 


Fig. 6. Machining a die block on a Keller die-sinker 


gone unequal heating and chilling; it 
may also be used to produce a uniform 
structure in forgings that have been 
heated more than once in production. 
Normalizing is not invariably carried 
out on carbon steel forgings, some of 


Fig. 7. A battery of Gibbons furnaces for heat-treating forgings 
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Fig. 8. Drummond Maximatic centre drive lathe for turning all main journals, web faces 
and bevels and timing wheel and flange diameters 


direct to hardening and 
tempering. Every shaft is brinelled 
for hardness after the tempering 
operation. To ensure correct readings, 
a small portion of the forging is ground 
to remove scale and the outer skin. 
Should it be necessary to hot straighten 
a shaft, this is carried out immediately 
after the tempering and is followed by 
a second tempering at a lower tem- 
perature than the first. The hardness 
test follows. 

Alloy steel crankshaft forgings fol- 
low a different procedure. They are 
hardened, tempered and brinelled 
before they are fettled. At least one 
subsequent tempering is carried out 
to relieve fettling stresses and, if the 
operation has been necessary, hot 
straightening stresses. Many alloy steel 
crankshafts are subject to further 
tempering. ‘Tempering operations are 
carried out at successively lower tem- 
peratures. High alloy shafts, and 
particularly those for nitriding, are 
heat-treated after rough machining to 
relieve any machining stresses and to 
ensure permanence of dimensions at 
finish machining. The actual heat 
treatment sequence for any shaft is 
greatly dependent upon the forging 
practice that is employed. For example, 
a shaft that is produced at a single 
heat in a three impression die does not 
raise the same heat treatment problems 
as for ore that is re-heated once or 
more during the forging sequerce. 

The heat treatment, fettling and 
inspection shop is a large and very 
clean and orderly department for work 
of this type. Heat treatment is carried 
out in cither Incandescent Heat or 
Gibbons furnaces. The oil and water 
quench tanks are, of course, placed 
conveniently in relation to the fur- 
naces. Fetting is carried out on swing 


which go 


grinders, pedestal grinders and_ port- 
able equipment in a position that calls 
for litle movement of work from the 
heat treatment section. 


Of the furnace equipment, attention 
may be drawn particularly to Gibbons 
furnaces, see Fig. 7, that have recently 
been installed. Each furnace has a 
hollow roof with a perforated refractory 
ceiling over the hearth. Pre-heated 
regenerated air at 400degC. 1s 
delivered into the roof cavity, and gas 
is supplied through a number of side 
jets below the ceiling. The air is 
drawn into the gas area and com- 
bustion takes place below the ceiling. 
A controlled furnace atmosphere 
ensures complete freedom from 
oxidization. Easy and correct opera- 
tion is obtained through pressure and 
mixture controls that are incorporated 
in the furnace design. 


A typical forging sequence 
A typical forging sequence for a 
six-throw diesel engine crankshaft is:— 

(1) Preheat to 1250 deg C. 

(2) Die-forge use on blocking hammer. 
(a) Tag on end of die, then pass 
through die to the stamper. 

(by Rotate in roll impression on one 
side of dic. 
(c) Form in 
bending impres- 
sion other 
side of die. 
(d) Strike in cen- 
tral, blocking 
impression. 

(3) number of 

blows with the use 

alternated between 
2c and 2d. 

(4) Reheat. 

(5) Finish forge in 

finishing dies. 

(6) Clip hot. 

(7) Return to 

finishing hammer 

for final tap. 


(8) Inspect. 
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(9) Heat treat and fettle. 
(10) Final inspection. 


Technical department 

Well-equipped chemical and physical 
laboratories are important sections of 
the technical department. In addition 
to tensile testing and Izod impact 
machines and other equipment nor- 
mally used in a physical laboratory, 
there is also a full size fatigue tester 
for alternating bend tests. This depart- 
ment is responsible for checking the 
quality of incoming material and for 
comprehensive daily routine tests on 
specimens taken from representative 
cranks. 

Metallurgical technical control is 
also exercised by the technical depart- 
ment, as is experimental work to 
ensure that the forging procedure for 
a new design of crankshaft will be such 
as to produce good grain flow. 

From the receipt of the incoming 
materials to the transfer of the forged 
shaft to the machine shop, every 
possible care is taken to maintain the 
specified high standard of quality. For 
this reason, twice a day the production 
and technical management assemble 
at the forge headquarters to carry out 
a detailed examination of a crankshaft 
or use chosen at random from the 
production from each hammer. Every 
conceivable point of interest from 
metallurgical and dimensional factors 
to die life is given full consideration. 


The machining division 

The machining division includes:— 
(1) Drawing office. 
(2) Planning department. 
(3) Machine shop. 
(4) Tocco and nitriding departments. 
(5S) Balancing, lapping and_ finishing 
sections. 
(6) Jig and tool shop. 
(7) Instrument and gauge section. 

The main machine shop building is 
approximately 430ft long and 390 ft 
wide. It has 13 longitudinal bays, each 
35 ft. wide. These bays are bisected 
by a transverse gangway, so that the 
shop is divided into 26 areas. Each bay 
has two rows of machines, separated 
by a wide gangway. Most of the bays 


Fig. 9. Part of the tooling on the machine shown in Fig. 8 
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Fig. 10. 


are served by overhead cranes running 
the whole length of the shop. 


Fig. 11. A crankshaft in one of the machines shown in Fig. 10 
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ways. For movement between sections 
there are special purpose hand trucks 

Several methods of materials hand- and power platform trucks, but most 
ling are employed. At the machines _ of this type of work transfer is effected 
themselves, handling is generally by slinging a batch of crankshafts from 
effected by means of mobile air hoists the overhead crane. The shape of a 
or block and tackle mounted on run- crankshaft is such that when a number 


Special Shardlow vertical crankpin turning machines 


are stacked they 
will interlock suf- 
ficiently to give a 
stable stack that 
does not require 
any extraneous 
support. Shafts are 
therefore — stacked 
to a height of five 
or six feet con- 
venient’ to the 
machine in’ which 
they are to be 
worked. Bins, stil- 
lages or racks are 
not necessary, but 
the floor is tidy, 
and work move- 
ment is effected by 
only a small labour 
force. 

Because of the 
wide variations in 
the quantities re- 
quired of different 
designs, the 
machine shop is in 
part laid out for 
product grouping 
and in part for 
process grouping. 
That is, there is 
product grouping 
for long pro- 
duction and pro- 
cess grouping for 
shafts that are 


required in only small quantities. For 
each type of production the most 
economic method is adopted. On long 
runs, product grouping gives very good 
machine utilization and reduces 
transport to a minimum. For short run 
work, process grouping necessarily 
entails more work transfer, but to 
offset this, it does allow the best 
possible machine utilization. 

Many special-purpose machines are 
used for crankshafts required in large 
quantities; some machines, in fact, are 
built for only one type of crankshaft. 
As far as possible British machine tools 
are used, but there are also many 
American machines that have been 
specially designed for high quantity 
preduction. Included in these latter 
are Wickes and Le Blond crankshaft 
lathes and Landis grinders. 

The efficiency of the plant and 
layout may be illustrated by describing 
the production sequence for a six- 
throw diesel engine crankshaft. To 
begin with there are three preparatory 
machining operations which give 
accurate locations for subsequent 
operations. At the first, each end of 
the shaft is centred in a double-end 
centring machine. The shaft is then 
transferred to a Norton grinder, on 
which the centre bearing is plunge 
ground, with suitable allowances left 
on the diameter and width for removal 
at subsequent cperations. At the third, 
the flange is turned to a tolerance of 
0-002in in a Swift centre lathe. A 
high speed tool is used. 

At this stage the shaft is transferred 
to a Drummond Maximatic centre 
drive lathe, tooled for turning all the 
main journals, web faces, web bevels, 
timing wheel diameter and flange 
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Fig. 12. Jackson lateral feed 


diameter, see Figs. 8 and 9. This 
machine accommodates crank- 
shafts at once. The tooling is such that 
the timing wheel half of one shaft and 
the flange end half of the other shaft 
are machined simultaneously, so that 
the several elements are completed on 
one shaft at every machine cycle. 

At the left hand end of the machine, 
the shaft is gripped on the centre 
bearing by nitride-hardened split 
bushes attached to the adaptor plate of 
a cast-iron barrel-type chuck which is 


deep enough to take half the length of 


the shaft. When the bushes are 
clamped together, the web adjacent to 
the centre bearing is brought up 
against a driving dog on the chuck 
face. A hardened live centre, adjust- 
able longitudinally, supports the flange 
end. 

The crankshaft in the other end ot 
the machine is gripped in a chuck at 
the third bearing from the flange end 
to allow machining to be carried out 
on the centre bearing and the other 
three bearings towards the tming 
wheel erd of the shaft, and also on the 
timing wheel diameter. An adjustable 
live centre supports the timing wheel 
end of the shaft. For case of loading 


Fig. 13. The Jackson machine ready for loading 
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crankpin turning machine 


and unloading, the tailstock is air 
operated. 

All the tool boxes, tool spacers and 
bushes are designed and made by the 
Company, and the tools are magazine- 
mounted in the’ toolroom. This 
ensures accurate spacing and facilitates 
setting-up. The tool boxes have milled 
dovetails to take the high speed steel 
dovetailed tangential _ tools. This 
allows the tools to be moved along the 
dovetail guides for ad,ustment of centre 
height after re-grinding. Cam-con- 
trolled, straight in-feed is used for both 
the front and rear tool boxes. The 
front box carries the tools for turning 
the bearings and bevel tools for 
machining a bevel on the webs; the 
rear box carries the tools for facing the 
webs. A speed of 30r.p.m. and a feed 
of 0-010 in are employed. The tooling 
at one end is shown in Fig. 9. 

The crankpins are then’ rough 
turned on special Shardlow vertical 
crankpin turning machines, illustrated 
in Figs. 10 and 11. Each machine 
turns two crankpin diameters and faces 
the appropriate webs in one cycle. On 
each machine there are two barrel type 
cast iron chucks, one attached to each 
face plate. Two adaptor plates are 
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mounted in each chuck. A hardened 
split bush is carried in each plate, one 
half bush being carried in the adaptor 
plate body and the other in the locking 
clamp. These bushes are offset in 
relation to the vertical axis of the 
machine by an amount equal to the 
throw of the shaft. Therefore, since 
the bushes grip on the turned main 
bearings, these bearings revolve 
eccentrically while the pins revolve 
concentrically. Each machine also 
incorporates means for bringing the 
appropriate pins into the correct posi- 
tion for machining. 

On the first of these three machines, 
the shaft is gripped on the outer 
bearings while Nos. 1 and 6 pins are 
turned. The second machine has 
extended chucks that allow the shaft to 
be supported on four bearings, to give 
rigidity while Nos. 2 and 5 pins are 
turned. On the final machine, the 
chucks are arranged to support the 
shaft on the four intermediate bearings 
while the centre pins are turned. 

At each machine, four tool boxes 
are mounted on the slides, two at the 
rear and two at the front. The front 
tools plunge cut the pin diameter, 
while the rear tools, sometimes called 
finger tools, machine the web faces 
and collar diameters. High speed steel 
tangential tools are used. The tool 
slides are fed in by a hardened cam 
roller running in a cam _ track; as 
finished depth is reached, the con- 
tinuous cam retracts the tool slides. 
At this stage, the shaft is checked for 
straightness, and if necessary, is 
straightened on a hydraulic press. 

The bearings other 
elements rough machined on the Maxi- 
matic centre drive lathe are then finish 
machined in’ operations on 
standard Maximatic _ lathes. The 
tooling is similar to that employed at 
the rough machining operations. After 
these finish turning operations, the 
shaft is again tested for straightness. 
It is then transferred to a Cincinnati 
milling machine on which location 
pads are milled. These pads are used 
to give accurate location the 
machine used for finish turning the 
crankpins. These pads have no service 


Fig. 14. The shaft in position for crankpin turning 
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significance, but they must be milled 
to very close limits of accuracy to give 
correct register at finish turning the 
crankpins. 

There are, however, two further 
operations before the crankpins are 
finish machined. At the first, the 
timing wheel end of the shaft is 
finished by conventional methods on a 
No. 7 Ward capstan. For this opera- 
tion the shaft is held on No. 7 bearing 
in a pot chuck while No. 1 bearing 
runs in a steady to give support near 
the points of tool application. From 
the capstan, the shaft is transferred to 
a Norton plain grinder on which the 
web faces of No. 6 crankpin § are 
ground to width. 

Crankpin turning is then carried out 
on a Jackson lateral feed crankpin 
turning machine, see Fig. 12. ‘Lhis 
machine is a recent development for 
the production of high quality work at 
high output rates. ‘The outstanding 
feature of this machine is that all six 
pins are turned simultaneously. ‘This 
may be called a copying machine 
inasmuch as the tool movements are 
controlled by a master template crank- 
shaft mounted above the workpiece. 
The shaft to be machined is mounted 
in open-sided chucks at either end of 
the machine and the drive is taken 
from the milled pads. As the work 
drive and the drive for the master 
template are interconnected, the milled 
pads ensure that the work is in exactly 
correct relation to the template and 
that both work and template follow 
identical paths. ‘To support 
against the relatively heavy cuts that 
are employed, the work is also carried 
in three-point roller-contact steadies 
and clamps at Nos. 3 and 4 bearings, 
see Figs. 13 and 14. These clamps 


and the chucks are hydraulically 
locked. 

Once the machine is loaded, the 
complete machining cycle is auto- 


matic. ‘There is an initial fast approach 
to the cutting position with automatic 
change to feed rate. At a_ predeter- 
mined amount above the final dimen- 
sion of the pins, the transverse 
movement is stopped and a _ longitu- 
dinal traverse introduced to machine 


Fig. 16. The simple but effective work fixture on the machine 


shown in Fig. 15 
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Fig. 15. Special Farmer automatic drilling machine 


the web faces by an amount that leaves 
a grinding allowance. At the end of 
the cutting cycle, the work is auto- 
matically returned to the central 
position, all reciprocating movements 
stop, the carriage withdraws and the 
chuck and steady clamps are unlocked 
ready for the work to be withdrawn 
and another shaft inserted. For a six- 
throw shaft the floor-to-floor time is 
in the order of 70 seconds. 

At this stage the angular oil holes 
from the main bearings to the crank- 
pins are drilled. Two special automatic 
Farmer drilling machines, see Fig. 15, 
are used, each comprised of a central 
jig and six drill heads mounted at 
appropriate angles. The crankshaft is 
rolled into position under the fixture 
and the machine table is then raised 
to clamp the shaft into inverted vee 
blocks, see Fig. 16. 

For the shaft under discussion, the 
drills are in diameter x 11 in long. 
They are pre-set to run at 800 r.p.m. 
with a_ feed of 
0-0035 in per revo- 
lution. | Hydraulic 
feed is employed, 
and by means of a 
time relay, each 
head is set to drill 
to a_ pre - deter- 
mined depth and 
then withdraw. In 
addition, provision 
is made for auto- 
matic withdrawal 
of the drill if for 
any reason the 
torque exceeds a 
pre-set figure. 

Individual torque 
response is ob- 
tained through a 
Kirkman torque 
unit, which oper- 
ates independently 
of, but concurrently 


with, the time relay; either one or the 
other may take effect, dependent upon 
which is first actuated. When the 
cycle is initiated, there is fast approach 
until a feed cam contacts a limit switch 
to bring in the feed rate. Drilling then 
proceeds and the cam bar advances 
with the drill, but the feed cam is 
halted at the limit switch. When the 
torque exceeds the pre-determined 
figure, the drill and cam bar retract. 
The feed cam also retracts with the 
cam bar, but in a position that corres- 
ponds with the depth already drilled 
so that on the next stroke the feed rate 
is not brought into action until 
immediately before the drill starts 
cutting. This sequence is repeated as 
often as necessary until the hole is 
finished and the time relay operates. 

Tocco plant is used for hardening 
the crankpins. Part of this plant is 
shown in Fig. 17. There is a two-tier 
trolley track, the upper track for 
conveying the work along from heating 
station to heating station, while the 
lower is for the return of work-carrying 
trolleys from the end of the plant to 
the start point. The upper track is 
three feet from the ground and S50 ft 
long. It is covered by a sheet metal 
canopy that has apertures with sliding 
doors at the working stations. At each 
working station there are copper split- 
jaws connected to a high frequency 
circuit. The jaws are combined jigs, 
inductors and quenchers. ‘They are 
machined to held the appropriate 
crankpin or bearing on insulating pegs 
so that an even annular gap can be 
maintained between the me‘al surface 
of the jaws and the pin. The jaws are 
hollow and are perforated for the 
passage of the quenching water to the 
work. 

At the start end of the plant, the 
crankshaft is placed on the work- 
carrying trolley, which is then raised 
by hydraulic lift to the upper track. 
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The trolley then passes along the plant 
and a different bearing surface is 
hardened at each station. Cycle time 
is from 15 to 20 seconds per station, 
comprising five to six seconds for 
heating and 10 to 15 seconds for 
quenching. Although this is a seven- 
station plant only six stations are 
operated for this particular crankshaft. 
‘The output is in the order of 20 crank- 
shafts per hour. There is conplete 
automatic control of all the factors that 
affect the quality of the work; con- 
sequently there is great uniformity of 
product. From the Tocco plant, the 
shaft is transferred to a slat conveyor 
tempering furnace. 


Finish machining 
Three lathe operations follow. At 
the first of these, the boss on the 
flange end is pzrted off and the end is 
re-centred. A Drummond Maximinor 
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diameter on a Landis machine. 

For all these operations the crank- 
shafts are mounted on fixed centres. 
Remarkably close dimensional toler- 
ances and a very high degree of surface 
finish are obtained by conventional 
grinding methods. An important factor 


in maintaining quality is that all 
vrinding wheels are mounted = on 
Shardlow wheel-plates. These com- 


prise a pair of interlocking discs, one 
of which is dished to hold balance 
weights that are adjustable for peri- 
pheral position. Every wheel is accur- 
ately balanced before use. 

After these grinding operations, the 
crankshaft is transferred to an Arch- 
dale horizontal multi-spindle drilling 
machine, Fig. 18, on which eight holes 
in the flange are drilled and counter- 
bored trunnion-mounted four- 
station work fixture is used. The first 
station is for loading and unloading; at 


Fig. 17. Tocco hardening plant with trolley track for work transfer from station to station 


lathe is then used to face the back of 
the flange, rough and face the splasher 
diameter, chamfer the rear of the 
splasher collar, and groove and finish 
form. At the third, the oil splasher is 
screwed, 

The number of grinding operations 
is governed by the variations in the 
widths of the bearings. On the crank- 
shaft being discussed, the uming end, 
flange end and centre bearings differ 
trom one another and from the other 
four bearings. This entails the follow- 
ing operation sequence 

(1) Finish grind front end bearing on 
a Landis machine. 

(2) Finish grind centre bearing on a 
Churchill “ Hydrauto machine. 

(3) Finish grind flange and bearing on 
a Churchill machine. 

(4) Finish grind four intermediate 
bearings on a Landis machine. 

(5) Finish grind flange diameter and 
back on a Churchill machine. 

(6) Finish grind timing wheel end 


the second, cight holes are drilled; at 
the third, six holes are counterbored; 
and at the fourth, two holes are 
counterbored. From the drilling 
machine the work is transferred to 
a tour-spindle Archdale horizontal 
tapper, on which four flange holes are 
tapped simultaneously. Following this, 
the flange dowel holes are finished to 
a diametral tolerance of 0-0005 in. 

A Landis machine, see Fig. 19, is 
used for finish grinding the crank 
pins. ‘The shaft is mounted in air- 
operated chucks workheads at 
either end of the machine. Each chuck 
is bored off-centre by an amount equal 
to the throw of the shaft. Correct 
radial location of the pin to be ground 
is given by a hardened plunger in the 
left hand chuck which registers in the 
appropriate hole in the flange of the 
shaft. Longitudinal location is obtained 
through a master spacing bar on the 
table. It regulates the lateral position 
of the table by engaging with a 
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hydraulically loaded plunger on the 
machine bed. 

In operation, the wheel is advanced 
by quick hydraulic motion and is then 
automatically slowed to feed rate to 
grind the collar faces. The lubricant 
is switched on just before the wheel 
contacts the pin diameter. While this 
diameter is being ground, the operator 
is assisted by different lights denoting 
the various stages of the feed. At a 
pre-determined size, the sizing gauge 
is placed on the crankpin; this auto- 
matically brings the steady rest into 
position while the feed is again reduced 
for the final sizing. When the final 
size 1s reached, an electrical circuit 
coupled to the sizing device, causes the 
wheelhead to retract. <A_ full width 
wheel is used. It is dressed frequently. 
All the actions of this machine are 
indicated on a visible colour panel. 

But little further machining is neces- 
sary, and before it is carried out the 
crankshaft is tested for cracks on 
Metropolitan Vickers magnetic equip- 
ment. Then a keyway is milled in the 
end of the shaft to take the timing 
wheel, the flange end is bored and 
recessed, and finally the ball race bore 
in the flange end is finished. 

This last operation is interesting. It 
is carried out on a Reed Prentice lathe 
which has been specially adapted, see 
Fig. 20. half-chuck with an_air- 
operated extending centre is attached 
to the headstock and a large bracket 
fitted on the bedplate carries a roller 
race with an inserted ring that holds 
an adaptor to fit the flange of the 
crankshaft. Several interchangeable 
adaptors are available to suit different 
shafts. 

The crankshaft is mounted with the 
timing wheel end in the chuck and the 
flange on six hardened steel pegs in 
the adaptor. An air-operated centre 
locks the flange in the adaptor. Work 
rotation is provided by a driving dog 
on the chuck. Two-directional clock 
gauge control of the mevement of the 
Wimet tool is provided. The tooi 
is hand traversed. Its transverse posi- 
tion is indicated to 0-0001 in on a dial 
on the saddle, which has its plunger 
actuated by a gauge block on the cross 
slide. Longitudinal traverse of the tool 
is recorded to 0-00lin on a dial 
attached to the machine bed. 

At this stage, the shaft is again 
tested for “true,” and if necessary, 
correction is made on a Mills press. 
Balancing is then carried out on one 
of the several types of balancing 
machines that are installed. The 
balancing operation calls for no com- 
ment other than that the utmost care 
is taken to ensure that the crankshaft 
is statically and dynamically in balance 
within very fine limits. 

The final operation is to polish the 
bearings and pins on a special machine 


that has been developed by the 
Company. This machine is shown in 
Fig. 21. The crankshaft is loaded 


between a driven faceplate, mounted 
on the headstock and adapted to take 
the flange, and an adaptor that fits over 
both the timing wheel end of the shaft 


} j ip 
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Fig. 18. Archdale multi-spindle drilling machine Fig. 19. Finish grinding crankpins on a Landis machine 


Fig. 20. Reed-Prentice lathe for finishing the ball race bore inthe Fig. 21. A special Shardlow machine for polishing all the bearings 
flange end of the crankshaft and crankpins 


A Kitchen and Wade machine adapted for rough boring Fig. 23. Contour grinding web contours on a Churchill machine 
main journals with twin wheels 
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Fig. 24. Four-cabinet Tocco plant for hardening pins and bearings 


and the spring-loaded centre in the 
machine tailstock. “The headstock has 
a positive longitudinal movement of 
{in and the tailstock is spring-loaded 
to accommodate the same amount of 
movement, while the crankshaft end is 
held by the adaptor. 

Two long spindles, parallel with the 
work, overhang the back of the 
machine and serve as carriers for 
aluminium blocks with inserted felt 
pads. One spindle carries six rockers 
fitted to the laps by hinged joints so 
that they can reciprocate with the rota- 
tion of the crankpins. The other 
spindle has seven arms connected 
direct to the laps mounted on_ the 
bearings. The laps, which are smaller 
in width than the journals, are clipped 
in position; the drive is then started 
and the crankshaft rotates and also 
oscillates longitudinally. This machine 
produces a very high degree of surface 
finish ‘through the combination — of 
rotary and reciprocating movements. 


Operations on other types 
of crankshafts 


It is not possible to discuss the many 
interesting Operations that are carried 
out on other types of crankshafts, but 
briet reference may be made to some. 
Many crankshafts have bored main 
journals, and one interesting set-up for 
rough boring main journals is showr 
in Fig. 22. The machine is a Kitchen 
and Wade horizontal duplex borer. 
Two shafts are bored simultancously. 
The shafts are mounted side by side 
on table” that) is mechanically 
traversed to bring the work to the tools 
which are mounted on extension bars. 
Gurde bushes mounted at the front of 
the table provide the initial support 
for the boring bars. Further support 
tor each bar is provided by a detach- 
able jig that locates a hardened drill 
bush over the web face of the next 
journal to be drilled. 


Another interesung operation is that 
of grinding the web contours on the 
Churchill machine illustrated in Fig. 
23. On this machine the carriage 
(including the headstock, work and 
tailstock) is pivoted at either end and 
can be tilted transversely relatively to 
the wheel. This tulting motion is 
obtained through a cam in the head- 
stock. The cam bears on a stationary 
follower attached to the fixed machine 
bed, and as it rotates it oscillates the 
carriage in accordance with the lift on 
itse profile. In front of the cam, and 
arranged to rotate with it, is a face- 
plate with three equi-spaced slots used 
for indexing. The crankshaft is 
mounted between centres and is driven 
from the face-plate. ‘Twin wheels allow 
two webs to be ground simultaneously. 

Attention must also be drawn to a 
new four-cabinet ‘Tocco machine for 
hardening pins and bearings. In this 
plant the shafts are held vertically and 
a number of pins and bearings are 
hardened successively without the 
operator needing to handle the crank- 
shaft as he must do in the other ‘Tocco 
plant. The cabinets have glass doors 
and the whole layout is| particularly 
neat and orderly. This plant is shown 
in Fig. 24. 


The toolroom 

In any organization that produces 
work to fine limits a toolroom equipped 
for high quality work is an essential; 
it is needless to say that this applies 
to the toolroom of Ambrose Shardlow 
and Co., Ltd. Where it differs from 
many other toolrooms is in the manner 
in which its functions have been 
organized. In this department approxi- 
mately 1,500 tools are reground every 
24 hours and about 1,000 new cutting 
tools are produced every month. 

Standardization of tools has been 
carried to great lengths. For example, 
turning tools are generally made of 
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high speed steel and are 41n long and 
can be ground to lin. Four cutting 
angles, 22, 15, 12 and 10 deg are used 
with a standard side rake of 3 deg. 
The side rake is not ground but is 
obtained by so designing the tool 
holder that the tool is at an angle to 
the work. Standard hardened blocks 
are kept in stock so that in an emer- 
gency a tool can be produced quickly. 
Standard jigs are also used to facilitate 
tool grinding. 

So far as possible standard tool boxes 
are employed and incorporate simple 
but accurate means for adjusting tool 
height. They are made from high 
carbon steel, machined and ground on 
all surfaces. Where, as for the Maxi- 
matic multi-tool lathes, several tools 
are mounted in one box, the mounting 
is carried out in the toolroom. For 
long run orders, spare toolboxes with 
the tools in position are held in the 
toolroom ready for immediate issue as 
soon as they are needed. 


Conclusion 

Consideration of the Ambrose 
Shardlow and Co. Ltd. production 
organization as a whole clearly shows 
that product quality is always the over- 
riding consideration. At the same time, 
the vital importance of production 
economy is never overlooked despite 
the difficulties occasioned by the widely 
varying demands for different types of 
crankshafts. 

So far as possible the quality of the 
work is dependent upon the machine 
rather than on the operator, but the 
machine operators have always been 
encouraged to look upon themselves 
as more than mere machine minders. 
Every possible facility for the produc- 
tion of high quality work is provided 
for the operators, but they sull retain 
responsibility for that quality. This is 
quite an important point in production 
economics since it allows the specified 
high standard to be maintained without 
the supervision of a large inspection 
staff. 


Helicopters 


HROUGHOUT the world there is 

a growing interest in the helicopter. 
For a wide range of duties it can pro- 
vide air transport under conditions 
quite impracticable for the normal 
fixed-wing aircraft which must take off 
and land at a relatively high speed. In 
the past decade production of heli- 
copters has rapidly increased. To-day 
complete squadrons of helicopters are 
being operated under active service 
conditions with Allied military and 
naval forces. 

Convinced of the importance of the 
helicopter in both military and civil 
spheres, Our associate journal Flight 
is publishing on 23rd January a special 
issue on the subject. In this will be 
surveyed the whole field of rotating- 
wing aircraft and their power units, 
and special articles on design, applica- 
tion and operation will be included. 

Copies can be obtained from. all 
newsagents, or from Flight, Dorset 
House, Stamford St., London, S.E.1. 
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WELDING RESEARCH 


Some Methods and Equipment Employed at Abington by 
The British Welding Research Association 


gical laboratories of The British 
Welding Research Association are 
London, but its 


Tes headquarters and metallur- 


at Park Crescent, 
engineering research station is at 
Abington, near Cambridge. It is on 
the work carried out at the engineering 
laboratories that this article is based. 
Last June a new laboratory building 
was opened at Abington to house the 
equipment necessary for research into 
the fatigue properties of welded joints 
and structures. In passing, it is of 
interest to note that this building is 
the first to be designed in accordance 
with Professor J. F. Baker’s plastic 
method and that as a result of the 
application of this method a_ con- 
siderable saving in steel has been 
accomplished. 

It is clear that fatigue loading con- 
stitutes the most severe service condi- 
tion for a welded joint, particularly in 
view of the fact that in most cases it is 
economically impracticable to com- 
pletely eliminate the stress raisers that 
are almost inevitably introduced at 
such joints. Earlier investigations on 
this subject by the Association had to 
be carried out by the most 
economical means available. 
Therefore the resonance 
method had to be employed, 
but the limitations of this 
method became _ increasingly 
apparent as work proceeded. 
For instance, only equal ten- 
sion and compression stresses 
can be applied. Moreover, 
the stress produced is a func- 
tion of the design of the part 
under test and it is difficult 
to compare different struc- 
tures such as, for example, 
riveted and welded units. 


Test machines 

The limitations imposed 
by the resonance method 
were circumvented by the 
installation of a 100-ton 
Losenhausen fatigue testing 
machine, Fig. 1. This machine 
is designed to apply a pulsat- 
ing load of up to 100 tons in 
either tension or compression. 
The alternating load range is 
100 tons and may be applied 
anywhere within the limits of 
100 tons compression and 100 
tons tension. For example, 
the alternations may be 
adjusted to give a range of 
25 tons compression to 75 
tons tension. For _ static 
tests, a load of up to 200 tons 
may be applied. The test 
specimen may be any length 
up to a maximum of 6ft. 


Fig: 1. 


Although there are other machines of 
this type in this country, none has a 
greater load capacity, and none is 
capable of taking so large a specimen. 

The mounting of the Losenhausen 
machine is interesting. If it were 
solidly mounted in the normal manner 
in concrete, there would be a great 
danger that sooner or later foundations 
would crack, since the vibratory loads 
are so heavy and, unless unduly large 
foundations are employed, so concen- 
trated. Accordingly, a specially designed 
flexible mounting is used to isolate the 
concrete base the vibratory 
forces. 

The machine is carried on four 
struts each of which is made up of six 
vertically positioned, bowed leaves not 
unlike those employed in a carriage 
spring, Fig. 2. Grooved blocks on the 
floor of the foundation pit and under- 
neath the machine, locate the ends of 
the leaves. For levelling purposes, 
extra leaves of smaller cross sectional 
dimensions may be fitted between any 
of the four pairs of blocks. Further 
levelling adjustment may be effected 
by placing weights in channel-section 


The 100 ton, Losenhausen fatigue testing machine 


trays welded on each side of the sprung 
mass. 

Movement in a vertical direction is 
restricted by a square frame of channel 
section, horizontally mounted on four 
angle section legs welded to the base 
plate on the pit floor. Stop plates at 
each corner are bolted to the sprung 
part of the machine. They are equally 
disposed above and below the frame 
when the struts are in position and the 
installation level. Location against 
rotation about a vertical axis is pro- 
vided by thin strips of high tensile 
steel placed horizontally, one along 
each side of the machine. Each is 
bolted at its centre to a block on the 
sprung mass, and at both ends to a 
block on the frame which is attached 
to the floor. These strips are very 
flexible, and so offer negligible resist- 
ance to vertical movement; but hori- 
zontal movement, and rotation about 
a vertical axis are prevented by tension 
between the centre and one end of the 
appropriate leaves. In the illustration 
showing these details, Fig. 3, the 
electric motor high up on the right is 
for raising and lowering the work table. 

Two more 100-ton testing 
machines of a different type 
have been installed for 
routine testing and to free 
the Losenhausen machine 
for work for which it is better 
suited. They are copies of a 
design by Professor W. M. 
Wilson of Illinois University, 
who supplied the information 
necessary for making the 
equipment. In the _illustra- 
tion, Fig. 4, they are shown 
in the course of erection. 
The 10 h.p. electric motor 
on the left serves the front 
machine, while that on the 
right serves the rear one. 

The load is applied to the 
overhead beam by an eccen- 
tric which is adjustable to 
provide a range of ampli- 
tudes. The link between 
the eccentric and beam, not 
shown the illustration, 
comprises an eye which fits 
on the eccentric and a 
screwed-in connecting rod 
capable of carrying tensile or 
compressive loads. This rod 
is mounted vertically with its 
upper end attached to a 
dynamometer. Another link 
connects the upper portion of 
the dynamometer an 
extension plate bolted to the 
web of the overhead beam. 
The dynamometer is a solidly 
made, one-piece rectangular 
frame, suspended vertically 
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Fig. 2. Grooved blocks on the floor, and 
under the machine, locate the ends of the 
bowed struts 


and having an extensometer between 
its upper and lower members. Until 
the efficiency of the machine has been 
accurately determined, the strain must 
be measured by an extensometer on 
the test specimen. The other end of 
the overhead beam is overhung from a 
trunnion mounting, and carries two 
bearing heads, also trunnion mounted, 
one on each side. The specimen may 
be bolted between these two heads, 
and to two more heads on the lower 
beam. 

A belt-driven, heavy flywheel is 
mounted on the end of the shaft that 
carries the eccentric. The function of 
the flywheel is to maintain a reasonably 
steady rate of rotation despite the 
varying load. The 
maximum speed 
is about 180 
r.p.m., which is 
slow compared 
with the 600 
c.p.m., of which 
the Losenhausen 
machine cap- 
able. Another dif- 
ference is that the 
Illinois machine 
runs at a constant 
strain cycle, 
whereas the Los- 
enhausen machine 
gives a constant 
load cycle. 

So far as the 
resonance method 
of fatigue testing 
is concerned, one 
of the most inter- 
esting features at 
the laboratory is 
the application of 
the method to 
longitudinal  vib- 
rations. 
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technique was developed by the staff, 
and useful results have been obtained. 
The larger machine, Fig. 5, gave a 
load of 30 tons in the test specimen, at 
a frequency of 4,000 cpm. The 
apparatus consisted of large 
masses of 2}-3 tons clamped one at 
each end of the test specimen, and 
suspended by parallel links from over- 
head members. A _ Lanchester-type 
vibrator, mounted on one end and 
driven by an electric motor, supplied 
the excitation force, at a speed near 
the resonant frequency of longitudinal 
vibration of the system. Frequency 
control was maintained by electronic 
equipment fed with the voltage output 
from a strain gauge on the specimen. 

A disadvantage of this application of 
the resonance method is that either 
a very long specimen, or very heavy 
masses must be employed to obtain 
frequencies and stresses of suitable 
values. However, before the larger 
machine was built, a smaller machine 
was made, to determine whether the 
method would be successful, and to 
find out what difficulties might be 
encountered, Fig. 6. In this case, a 
6 ft. test piece was employed, and the 
masses were supported on top of 
vertical plates acting as parallel links. 

At first sight it is surprising that the 
masses vibrate in anti-phase rather 
than in phase, but consideration of the 
dynamic principles of resonant vibra- 
tion explains the phenomenon. It is 
apparent that unless the two masses 
are perfectly balanced relative to one 
another, a small in-phase longitudinal 
motion will take place. 


Light equipment 

Among the smaller pieces of 
apparatus employed at the laboratory 
are two interesting strain gauges. The 
first is the S.T.C.N. pneumatic exten- 
someter, made by Solex (Gauges) Ltd., 
and the second the Johansson gauge. 
They both have advantages by com- 


This Fig. 4. The 100 ton Illinois, fatigue testing machine in the course of erection 
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Fig. 3. The base of the Losenhausen machine 
is flexibly mounted on struts in a pit 


parison with the electrical strain gauges 
in common use. The_ S.T.CN. 
apparatus, Fig. 7, which was developed 
by M. de Leiris of the French naval 
research laboratories, works on the 
well-known Solex air gauging prin- 
ciple. It has a gauge length of only 
2mm. This is a noteworthy feature, 
since the gauge may be used for 
measuring strains in relatively small 
localities where stress concentrations 
occur. Even the 2mm. dimension is 
not small enough for all requirements, 
but it is much better than that of most 
mechanical or electrical instruments 
available. Although the gauge head is 
compact and fairly easily attached, 
particularly to ferrous test pieces, the 
water manometer 
with which it is 
used is bulky and 
not suitable for 
anything other 
than static tests in 
the laboratory. In 
the arrangement 
shown in the illus- 
tration, a magnet 
and bridge piece 
are employed to 
hold the head on 
a steel test piece. 

The gauge 
head, Fig. 8, is of 
a simple design. 
Its principal com- 
ponents are two 
vertical legs 
pivoted together 
near their lower 
end by a very thin 
strip of metal. 
This type of pivot 
is used in pre- 
ference to a ‘pin 
because it is 
almost frictionless, 
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Fig. 5. A large, longitudinal stress, fatigue testing machine of 


the resonance type 


The oniy resistance to the pivot action 
is the bending resistance of the strip, 
which is very small, and its internal 
frictional resistance which is even more 
minute. A short distance below the 
pivot are two gauge points, one on the 
end of each leg. 

At the upper end of the head there 
is a jet, air from which impinges on a 
jet control plate. The jet is mounted 
on one leg and directed inwards 
towards the other. It is served by an 
adaptor to which is attached a short 
length of flexible rubber tube. At the 
other end of this tube there is a small 
air filter unit, which is connected to 
the water manometer by a length of 
heavier rubber tube. The jet control 
plate is circular, and is mounted on 
the inner end of an adjuster screw, 
with its axis in line with that of the 
jet carried in the other leg. A knurled 
head on the outer end of the screw, 
locked by a spring locking device, 
enables adjustment to be made by 
hand to the zero setting of the 


Fig.7. The Solex strain measuring apparatus 
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instrument. The 
function of the 
plate is to control 
the air flow from 
the jet. This flow 
will vary in  pro- 
portion to the dis- 
tance apart of the 
two legs, which is 
governed by varia- 
tion of strain regis- 
tered by the gauge 


points. 
A thumb screw 


is mounted in an 
adaptor immedi- 
ately above the 
end of the leg 
carrying the jet. 
When_ tightened 
down, this screw 


bears on a conical 
cap carried on a 
thin strip of metal 
attached the 
end of the 
leg. The cap then 
engages over a cone 
on the first leg, thereby setting the 
gauge length. This screw is turned 
back to its original position before the 
specimen loaded for the test. 

One of the prin- 
cipal difficulties 
associated with the 
use of this type of 
instrument in 
which the gauge 
points are so close 
together, is mount- 
ing the head satis- 
factorily. this 
case, the head is 
held down by a pin 
passed transversely 
through one of the 
legs. It posi- 
tioned as low as 
possible below the 
level of the hinge 
point so as to mini- 
mize any overturning tendency. A 
forked leg at one end of a bridge-piece 
straddles the head and seats on this 
pin. At the other end of the bridge- 
piece, another forked leg rests on the 
test specimen. Both these legs are 
hinged so that they may be positioned 
at right angles to the surface above 
which they stand. In the illustration 
it will be seen that a rod, attached to 
a magnet which holds the apparatus 
down on the test piece, passes through 
the centre of the bridge piece which 
is held down by a compression spring 
between it and an adjuster nut on the 
end of the rod. 

A constant level type water mano- 
meter is employed. It is interposed 
in the pipe line between the air supply 
and the gauge head. A fixed orifice is 
incorporated in this supply line, and a 
pipe to the constant level tank is 
connected at a point between the 
orifice and the air supply. This pipe 
is extended below the water in the 
tank and when its pressure head 


exceeds that between the lower end 
of the pipe and the water level, air 


other. 


from the supply is free to bubble out 
to the atmosphere. Provided that air 
is all the time bubbling out through 
the water, this device maintains a 
constant pressure in the supply line to 
the fixed orifice. 

Another pipe connection is taken 
from the line between the orifice and 
the gauge head. This communicates 
with a simple U-tube, water mano- 
meter, which measures variation of 
pressure due to movement of the 
gauge points. The mechanical mag- 
nification between the points and the 
variable jet is 3:1, but the overall ratio 
at the manometer is 200,000:1. 

The Johansson gauge, Fig. 9, is a 
very small dial instrument particularly 
suitable for making rapid surveys of 
stress in different parts of a structure. 


The gauge points are, as in the 
S.T.C.N. instrument, mounted on two 
legs. One of these points is easily 


removed and replaced by another to 
give a different gauge length, the 
alternatives being jin or ysin. One 
of the legs forms the main pillar of the 
instrument, and carries the dial and 


the mechanism operating the pointer. 
The other leg is hinged to it near the 
dial, and has a zero adjusting screw 
adjacent to its lower end. 


This leg 


Fig. 6. A six foot test piece in a relatively small, longitudinal 
stress, fatigue testing machine 


is part of a bell crank, but the hinge 
at the top is formed by two thin strips 
of metal, of such geometric arrange- 
ment as to cause the end of the upper 
lever of the bell crank to move over 
its short operating distance in a 
straight line instead of an arc. 

The upper lever is attached to the 
lower extremity of a twisted strip of 
phosphor bronze mounted vertically 
in, and attached at its upper end to, 
the main leg. The strip is twisted in 
opposite directions from each end; 
and at the centre a pointer is carried 
at right angles to it. Thus extension 
or relaxation caused by motion of the 
bell crank, is accompanied by a rota- 
tional movement of the pointer. An 
essential feature of the strip is that 
it is perforated along its centre. This 
greatly increases its efficiency, the 
ideal being to remove altogether the 
metal adjacent to its neutral axis. 
However, this ideal is unattainable, 
and the perforation method is a good 
compromise. One division on the 
scale is equivalent to 0-00001 in strain. 

For mounting the gauge on the test 
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piece, a pin is passed through the main 
leg at a position below the dial. Over 
the ends of this pin is a small rubber 
cord, each end of which is attached to 
the arms of a stirrup held flat on the 
test piece. The other end of the 
surrup is drilled and tapped to carry 
two screws that can be adjusted to 
form supports when the instrument 
is used on curved or other shaped 
surfaces. From the illustration it can 
be seen that one very convenient way 
of holding down the stirrup is to use a 
spring clip mounted on a magnet. 
None of these instruments is suit- 
able for use in the field. However, 
for this type of work the Research 
Association has a remarkably compact 
ten-channel strain gauge equipment, 
Fig. 10, made by Elliott Brothers 
(London) Ltd. Indications from. all 
the strain gauge bridges may be 
projected simultaneously on the single 
cathode ray tube screen or, alter- 
natively, they may be projected one 
ata time. A time base is available if 
required. For application in a vehicle 
on the road, the only equipment 
required in addition to that shown in 


Fig. 9. The Johansson strain gauge is useful, in static tests, for 
rapid exploratory work 


the illustration, would be a_ battery 
and a generator. This extra equipment 
may be accommodated in the boot. 


Work in progress 

All the work in progress concerns 
welding, and is specialized. However, 
some is of direct concern to the motor 
industry. For instance, fatigue tests 
are being performed cruciform 
bracing structures for chassis frames. 
This investigation is still in the early 
stages, and until it is completed the 
Association will not be in a position 
to issue any, useful information on the 
subject. 

Another section of the work at 
present being done concerns the 
fatigue strength of chassis side frames. 
Various sections have been prepared 
and welded by different) methods, 
Fig. 11. ‘Tests are now being carried 
out to determine their relative merits 
from the point of view of bending 
fatigue. No doubt the next step will 
be to perform torsion tests on similar 
sections. 

A resonance method is employed for 
the bending tests, Fig. 12. The section 


at 
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Fig. 8. The head of a Solex strain gauge 
is clamped between knife edges at 
each end. A Lanchester-type vibrator 
is mounted outboard of the clamp at 
one end, and at the other a balance 
weight is secured to make the vibrat- 
ing system symmetrical. The motor 
driving the vibrator is, of course, 
mounted separately on the floor. 

In these tests the frequency is 
approximately 4,500 c.p.m., and the 
mode of vibration is such that nodes 
the two supports. The 
machine is run at a speed slightly off 
resonance so as to avoid the peak of 
the amplitude response curve where 


control would be difficult. A = micro- 
meter head contact arrangement mid- 
way between the ends of the test piece 
controls the frequency and cuts out 
the motor in the event of a large 
change of amplitude due to failure of 
the specimen. 

An accurate check of the amplitude 
may be made visually by means of a 
simple device, which, in the illustra- 
tion, can be seen attached at the centre 
of the test piece. It consists of a 
rectangular card with vertical lines 
marked on it to form a scale. A pair 


Fig. 11. A selection of chassis side frame 
welded sections prepared for fatigue tests 


Fig. 10. Ten channel 
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of diagonal lines are also drawn on the 
card. At the extremes of the up and 
down motion of the test piece, the card 
is stationary for an instant, so that the 
diagonal lines are visible. However, 
at all other times it is rapidly moving 
and they are more or less invisible. 
Thus, when the test piece is vibrating, 
a diamond shaped image can be seen. 
The greater the amplitude of vibra- 
tion, the further apart will be the 
corners at each side of the diamond. 
It is a relatively simple matter to 
calculate, in turn, the amplitudes of 
vibration represented when the corners 
coincide with each of the vertical 
marks on the scale. These marks are 
of course visible under all conditions 
of vertical vibration. In this case, one 
division on the scale’ represented 
0-050 in deflection. 

Fatigue tests have also been carried 
out on butt welded pipe lines. Two 
conditions of loading have been inves- 
ugated. The first is alternating bend- 
ing, and the second pulsating pressure. 
It is possible that work on alternating 
bending, might be of interest in con- 
nection with butt welded axle tubes. 


strain gauge equipment suitable for use in a 
vehicle on the road 


Other tests have been carried out on 
the fatigue strength of magnesium 
alloy welded structures, and on the 
influence of residual welding stresses 
on the fatigue strength of mild steel. 
With regard to the investigation of 
residual stresses, this has for a long 
time been recognized as an important 
problem which is difficult to investigate 
by experiment. The work is therefore 
a long term undertaking. 

The residual welding stresses are 
simulated by a stress system produced 
by local induction heating of the 
surface of circular section bar speci- 
mens. A maximum surface temperature 
of 500 deg C is rapidly obtained. Since 
this heated zone is restrained against 
expansion, a small amount of plastic 
upset of the surface layer occurs. 
Then, on cooling, tensile stresses are 
induced. Specimens treated in this 
way are fatigue tested, and the results 
compared with those obtained from 
initially stress-free bars. 

When high tensile steels are welded 
by the metal-arc process, hard zone 
cracking is liable to occur adjacent to 
the fused weld bead. This defect, 
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which is_ also 
known cold 
underbead, base 


metal, or hydro- 
gen cracking, does 
not occur in mild 
steel. The for- 
mation of these 
cracks in- 
fluenced by:— 

(a) The com- 
position of the 
steel. 

(b) The type 
of electrode 
used. 

(c) The rate 
of cooling in the 
heat affected 
zone. 

In fact, for 
each combination 
of steel and electrode, there is a critical 
rate of cooling in the hard zone. Critical 
cooling rates have been determined for 
a number of different types of elec- 
trode used for welding manganese- 
molybdenum steel. These results 
indicate the marked superiority of the 
class 6, low-hydrogen electrode for 
welding high tensile steels. Further 
experiments have shown that under 
certain conditions, when steels are arc 
welded, a relationship exists between 
the incidence of hard zone cracking 
and the temperature for completion of 
austenite transformation during cool- 
ing. A test has been developed for 
assessing the weldability of high tensile 
steels without making a welding test. 

Much of the work in the resistance 


The following meetings will be held 
during January:— 


NORTH-EASTERN CENTRE 


Wednesday, 21st January, 7.30 p.m. 
General Meeting in Chemistry Laboratory, 
The University, Leeds. Address by the 
Chairman of the Automobile Division, 
Mr. Maurice Platt, M.Eng., 
entitled “The Changing Practice of 
Automobile Engineering.” 


NORTH-WESTERN CENTRE 


Wednesday, 21st fFanuary, 7.15 p.m. 
General Meeting in the Walker Engineer- 
ing Laboratories, The University, Liver- 
pool. Paper: “ Research and the Engin- 
eering Process, with Particular Reference 
to the Automobile Industry,” by H. E. 
Merritt, M.B.E., D.Sc.(Eng.), M.1.Mech.E. 
(Member of Council). 


SCOTTISH CENTRE 


Monday, 19th January, 
General Meeting in _ the 


7.30) p.m. 
Institute of 


Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow. Paper: “ Some Prob- 
lems Arising from the Wider Use of the 
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Fig. 12. The rig for bending fatigue tests on chassis side frames. 
the right 


welding section would be of interest to 
builders of light alloy coach bodies. 
For example, comparisons have been 
made between the strength of riveted 
aluminium alloy structures and spot 
welded ones. These tests have shown 
that in regard to both static and fatigue 
strength, the two forms of structure are 
substantially the same, provided the 
spot welding is properly executed with 
a condenser discharge type of welding 
machine. 

The effect on the welds of a variety 
of pre-weld surface preparations has 
been determined. These preparations 
include simple degreasing, chemical 
cleaning and mechanical cleaning. For 
checking the surface resistance of light 
alloys before welding, the B.W.R.A., 


INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


Small Diesel Engine,” by J. H. Pitchford, 
M.A., M.I.Mech.E. 


WESTERN CENTRE 

Thursday, 29th January, 6.45 p.m. 
General Meeting at the Grand Hotel, 
Bristol. Paper: “ Diesel Oil and Its Per- 
formance in the Engine,” by Sydney 


Wightman, M.I.Mech.E. 


The following meetings will be held 
during February:— 


LONDON 


Tuesday, 10th February, 5.30 p.m. Foint 
Meeting with the Institution of Electrical 
Engineers. Paper: “ Ignition Interference 
with Television Reception,” by A. H. 
Ball, A.M.1.E.E., and W. Nethercot, M.A., 
B.Sc. 


COVENTRY CENTRE 

3rd February, 7.15 p.m. 
General Meeting in the Craven Arms 
Hotel, High Street. Paper: “ Research 
and the Engineering Process, with Parti- 
cular Reference to the Automobile 
Industry,” by H. E. Merritt, M.B.E., 
D.Sc.(/Eng.), M...Mech.E. (Member of 


Councii), 


Tuesday, 


The control table is on 


surface resistance 
meter been 
developed. With 
this meter, a rapid 
and simple check 
may be made to 
ensure that the 
pre-welding 
cleaning operation 
has been carried 
out satisfactorily. 

Another useful 
result obtained 
from experi- 
mental work has 
been the develop- 
ment of a slope 
control unit. In 
the past, it has 
been difficult to 
maintain with un- 
failing regularity 
the high currents necessary to give 
an effective spot welded joint. This 
is due to the fact that the area of 
contact between the pieces of metal to 
be joined is often very small owing to 
surface irregularity and _ imperfect 
cleaning. As a result, the points of 
contact have been grossly overheated 
at the instant the current was applied, 
and this has caused them to be blown 
away. The slope control unit was 
therefore developed to give a_pro- 
gressively increasing flow of current 
until the weld is completed. Such a 
unit has made easy, among. other 
things, the hitherto difficult task of 
cross wire welding. It might be useful 
for obtaining consistency in the weld- 
ing of chassisless structures. 


LUTON CENTRE 

Monday, 9th February, 7.30 p.m. 
General Meeting in the Town Hall, 
Assembly Rooms. Paper: “ Research and 
the Engineering Process, with Particular 
Reference to the Automobile Industry,” 
by H. E. Merritt, M.B.E., D.Sc.Eng.), 
M.1.Mech.E. (Member of Council), 


Aluminium Alloys 


AST year the Association of Light 

Alloy Refiners (ALAR) issued most 
useful data sheets detailing the revised 
numbers, related specifications and 
trade names of various British and 
American aluminium casting alloys. In 
order to make the information more 
readily accessible for rapid reference, 
a condensed version has been prepared 
and mounted on the two sides of a 
board for wall mounting. 

In addition to the specification key 
it includes the chemical composition; 
physical, mechanical and general pro- 
perties; and casting characteristics of 
the alloys. Copies are available to 
readers on application to ALAR Ltd., 
3, Albemarle Street, London, W.1. 
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PUBLICATIONS 


Brief Reviews of Current Technical Books 


Automotive Electrical Systems 


Edited by Irving Frazee and Earl L. 
Bedell. 

Chicago: AMERICAN TECHNICAL SOCIETY. 
Obtainable from The Technical Press 
Ltd, Gloucester Road, Kingston Hill, 
Surrey. 1952. 5} « 8}. 436 pp. Price 40s. 
This is an American book and deals 

with American electrical systems, but the 

reviewer was left with the opinion that, 
in spite of the wealth of books dealing 
with this subject by British publishers and 

authors, there was stull room for such a 

work as this. It is essentially a practical 

book for those working as electricians, or 
garage mechanics, and also for those who 
carry out their own repairs. Although 
most of it has been written by the editors, 
they have collaborated with many execu- 
tives engaged in the practical, theoretical, 
and the teaching sides of the industry. 

No motor car repairer could fail to benefit 

from reading this book, and the differ- 

ences in connection with American and 

British electrical equipment will not 

reduce the value of the information given 

by any great amount. 

It tells how to diagnose the trouble in 
an organized manner, and how to correct 
it not merely by learning how to do it, 
but by learning why it should be done 
in that way. The student is encouraged 
to work from first principles. In each case 
full instructions, and the reasons why, 
are given. In fact, the method commonly 
adopted in motor car instruction books 
for trouble-shooting, under such headings 

s “Engine will not start,” or “ Engine 
starts but stops at once,” and the subse- 
quent procedure described for the benefit 
of the not too technical motorist, is some- 
what similar to the methods adopted in 
some parts of this book. 

The nine sections cover electricity and 
magnetism, storage batteries, generators, 
generator cut-outs and regulators, gener- 
ating system trouble-shooting, starting 
systems, lighting systems, horns and 
sirens, instruments and gauges. 

The book will be especially useful to 
those who are called upon at times to 
service American vehicles, for all the 
illustrations are of American components. 
Each chapter concludes with questions, 
together with page numbers on which 
answers may be found. A novel feature 


is the dust cover which unfolds to 

produce starting system trouble- 

shooting chart. 

The Technique of Design 
By P. 7. Wallace. 

London: Sir Isaac PITMAN & Sons, 
Ltp., Parker St, Kingsway, W.C.2. 
1952. 4} «74. 103 pp. Price 12s. Od. 
Specialization from a comparatively 


early age is to-day the only hope for any 
student who aims to reach the top of any 
particular branch of a profession, and the 
amount of new knowledge that has to be 
added to that already known and which 
must be assimilated by any technical man 
is increasing rapidly every year. Special- 
ization seems to be a necessary evil, for 
an evil it can be in certain cases. We do 


not know if the author of this book has 
considered the technique of design from 


this point of view, but it could be inferred 
from what he has to say. The author is 
very conscious of the fact, as indeed is 
industry generally, that students coming 
into industry from the universities, and 
even those who have sandwiched practical 
training into their studies, still have to 
acquire the technique of design. It is 
something that must be acquired, rather 
than learned, if they are ever successfully 
to make practical use of their academic 
training 

This is an unusual book for either the 
technical reader or the layman. Perhaps 
a more descriptive ttle for it would have 
been “The Mental Process of Achieving 
Successful Design Technique.” The 
solution of any problem calls for mental 
treatment, but design problems in connec- 
tion with new machines need organized 
mental procedures to facilitate solution. 
The theme of this book centres reund the 
letters A.T.D.M., standing respectively 
for Analyse, Theorize, Delineate, and 
Modify. Before this, however, any 
designer should ask himself “ Why do we 
want to do it anyway?” “ What is it likely 
to cost?” and “ What are the elements 
involved?” He is advised to bear in mind 
always the worst that might happen. As 
soon as possible he should put something 
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down on paper to enable him to isolate 

the problems from the mass of detail. 
The book abounds in sound practical 

advice and much of this is given simply 


and with some humour The book con- 
tains a deal of philosophical reasoning, 
and maybe a little sermonizing too, but 
it will be of interest to a wide variety 
of readers, especially if they are concerned 
with design. 

To illustrate his method of going to 
work, the author has selected the design 
of a high-speed spinning rig, which 
develops from a first drawing (put some- 
thing down on paper) to the final job in 
stages which show the mental technique 
as well as the mathematical calculations. 
These, obviously, must have been con- 
siderably more extensive than are shown, 
but can be found in any book on machine 
design. The measures advocated in this 
book are frequently disregarded or, at 
best, not fully appreciated. 


Materials Handling in Industry 


London: BRITISH ELECTRICAL DEVELOP- 
MENT ASSOCIATION, 2, Savoy Hill, 
W.C.2. 1952. 142 pp. Price 
8s. 6d. 

Short of a visit to the Mechanical 
Handling Exhibition and providing that 
the reader is only interested in electrically 
driven mechanical handling plant, there 
are few better ways of getting to know 
about the many types of equipment avail- 
able, and their judicious selection, than 
by reading this book. This is the fourth 
in the Electricity and Productivity Series 
and its object is to show “how better 
materials handling can increase produc- 
tivity and, at the same time, improve the 
workers’ lot.” 

The subject is dealt with under five 
main sections: (1) Runways and Lifting 
Equipment, (2) Cranes, (3) Conveyors, (4) 
Floor Transport and Storage, (5) Miscel- 
laneous Equipment. Each section is well 
illustrated with photographs and _ line 
drawings of the systems and equipment, 
with references in each case to the 
respective makers. 

The information is in tabular form. 
Each sub-heading is numbered and is 
followed by two divisions of its text 
under respective titles “Use” and 
“General Details.” For example, the 
en Type Overhead Conveyor has for 

“The handling of clothes on hangers 

a he garment industry, warehousing and 

packaging of light articles.” The general 

details describe the illustration and state 
that the conveyor is very light, cheap and 
has certain advantages, which are given. 


Thus, in factual expression without 
padding, the book provides valuable 
information in small space. The 


illustrations cover almost every known 
method of mechanical handling, and the 
products of about two dozen mechanical 
handling equipment manufacturers are 
included, most of these being photographs 
of the units at work in factories. 

The book will certainly repay attention 
by any works executive whose products 
need to be handled during manufacture 
or must be passed from department to 
department. 
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Laminated brake drum 


O reduce the size of a brake drum for 

a given braking effort and to obviate 
failure due to heat developed in service, 
a laminated brake drum having a plurality 
of metal rings, preferably of steel and 
copper alternately spaced, is suggested. 
The copper rings increase the heat con- 
ductivity of the drum and its ability to 
transfer heat generated at its braking 
surface to its outer periphery. 

Steel rings A and copper rings B are 
assembled alternately and clamped by 
bolts C between annular end plates. In 
order to increase the dissipation of heat 
the copper rings have a greater radial 
depth than the steel rings, thus becoming 
in effect cooling fins. 

As initially produced, the laminated 
braking surface will be cylindrical but 
the copper, being softer, will wear more 
quickly than the steel and the surface will 
rapidly become corrugated, as at D. This 


No. 671299 


is claimed to be a desirable feature in that 
it increases the braking surface area. As 
a consequence the drum is expected to 
develop a greater braking effort for a 
given brake shoe pressure. Patent No. 
671299. Multi Ring Brake Drum Corpor- 
ation (U.S.A.) 


Equalizing Brake Shoe Pressure 


E> avoid unequal wear on the linings 
of a self-energizing brake the shoss, 
with a common anchor pin A and an 
adjuster B, are mounted on a frame C 
which is permitted a limited floating 
movement substantially parallel to the 
line of action of the wheel cylinder D. 
When the brake is applied the torque 
is taken by pairs of links E connecting 
the frame C with the back plate flange F. 
In operation, the leading shoe tends to 
rotate with the brake drum and causes a 
thrust to be transmitted to the end of the 
trailing shoe remote from the wheel 


cylinder, thus equalizing the work done 
by the two shoes. 
Since its 


pistons can un- 


AUTOMOBILE 
ENGINEER 


CURRENT PATENTS 


A Comprehensive Review of Recent Automobile Specifications 


No. 671324 


restrictedly, the wheel cylinder is rigidly 
attached to flange F. Reaction on the 
trailing shoe is taken by the appropriate 
tappet of adjuster B. The shoes are 
located by the constraint of spring G, 
which is offset from the plane of the 
webs and holds them in engagement with 
studs H mounted on the back plate. 
Patent No. 671324. Girling Ltd. 


Matching fuel injectors 


OWEVER accurately fuel injectors for 

compression-ignition engines are 
manufactured there are liable to be 
differences in the performance of indi- 
vidual components. Hitherto, it has been 
necessary, therefore, carefully to select a 
set of “reference” injectors for use on 
a fuel pump testing apparatus. The 
setting of multi-element pumps so that 
each element gives the same output would 
be facilitated if injectors could be accur- 
ately matched by means of simple adjust- 
ment. Furthermore, closely matched sets 
of injectors for particular engines can be 


No. 671940 


produced without a time-wasting process 
of selection. 

In this injector the normal spring- 
loaded rod is surrounded by an axially 
adjustable sleeve A, the lower extremity 
of which forms an abutment limiting the 
lift of the nozzle pin B under fuel pres- 
sure. Screw C, having a conical end 
engaging the conical head of sleeve A, is 
adjusted to determine the axial location of 
the sleeve and consequently the maximum 
lift of the nozzle pin. 

In an alternative construction the sleeve 
is threaded into the injector. The head of 
the sleeve is drilled with a number of 
radial holes which enable the position of 
the sleeve to be adjusted by a tommy-bar 
inserted through a slot milled in the body 
of the injector. Patent No. 671940. 
L. Hartridge. 


Multi-pull hand brake 
FFICIENT control of brake pressure 


during both application and release is 
possible, it is claimed, with this operating 


No. 672559 


mechanism. Brake lever A is mounted 
coaxially with a ratchet wheel B_ which 
it operates by a spring-loaded driving 
pawl C releasable by a_ push-button. 
Check pawl D, pivoted at E and loaded 
by spring F, is controlled by a spoon 
handle mounted on lever A. An arm 
rigidly attached to pawl D is linked to 
the spoon ai * point coincident with the 
ratchet wheel axis. 

The brake is applied by pulling the 
lever several times with alternate return 
movements. When it is desired to release 
the brake the pawl C is lifted and the 
lever is brought to a convenient position 
and the pawl allowed to re-engage. After 
pressure has been applied to the lever 
the spoon is manipulated to release pawl 
D. The operator has then full control of 
the applied pressure through pawl C. If 
one forward movement of the lever is 
insufficient the operation is repeated. 
Patent No. 672559. E.R.F. Ltd. and E. 
Sherratt. 
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Big-end bearings 


'T is of utmost importance that a closed 

oil film under high hydraulic pressure 
be present between the crankpin and the 
running surface of a connecting rod big- 
end bearing. Diminution of pressure may 
occur should oil escape through the joints 
between the half-brasses and accordingly 
the joints are arranged remotely from the 
zone of high loading when the engine 1s 
running under maximum load conditions. 
When running at high speed under no 
load, however, major pressure may be 
exerted at different points and also at 
unfavourable angles detrimentally affect- 
ing the rigidity of the bearing. In the case 
of a V-type engine in which a rod is 
also mounted on the outer diameter of 
the brasses, these conditions are 
accentuated. 

To obtain a relatively rigid bearing not 
susceptible to deformation, the brasses 
at their joint faces are furnished with 
axially aligned, interfitting serrations A. 
These have a triangular profile with an 
apex angle of approximately 90 deg. 
Adjacent the bearing surface are radially 


No. 671197 


extending faces B and the lining C is 
suitably dimensioned so that on assemb! ; 
the softer material is compressed to pro 
duce a running surface that, in effect, is 
jointiess. 

As an alternative, the serrations D may 
be arcuate to provide a still firmer con 
nection between the brasses. The arcs 
are struck from a centre positioned far 
outside the bearing axis and so axial as 
well as radial displacement is prevented 
Patent No. 671197. K. Maybach (Ger- 
many). 


Frictional shock absorber 


T any position within the working 

range the friction surfaces are devoid 
of effective engagement when at rest but, 
by means of a deformable member, are 
brought into engagement by relative 
movement. Springs or dash-pot devices 
are used only to supplement the fric- 
tional action. 

In its simplest single-acting form the 
shock absorber comprises a_ closed 
cylinder A, through a gland in the end 
cover of which slides a piston rod carry- 
ing on a flanged sleeve B a frusto-conical, 
deformable rubber piston C. The peri- 
phery of the piston is sheathed with 
segments of friction material. Freely 
slidable on the rod below the piston is 
a metal block D, constituting an inertia 
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mass, located with an intervening rubber 
cushion E by collar F. Air in the cylinder 
is displaced past the piston and initial 
deformation of the piston is adjusted by 
means of the nut securing the sleeve B. 
Modified constructions include the use 
of the cylinder space below the piston as 
a dash-pot, oil passing through an orifice 
in the end cover. Alternatively, both ends 
of the cylinder are open to atmosphere 
and a helical spring between the end 
cover and the piston supplements the 
effect of the inertia mass. At G is shown 
a double-acting component in which the 
inertia mass positioned between 
opposed deformable pistons. Patent No. 
72593. Societa Applicazioni Gomma 
Anti-vibranti, S.A.G.A. (Italy). 


Torsion rod stabilizer 


HIS anti-roll bar is arranged within 

a hollow transverse member of a 
vehicle frame or an integral body struc- 
ture, where it requires no additional space 
and is protected against damage. Further, 
it is uulized to augment the springing of 
the wheels and to check rebound. 

In the example illustrated a dirigible 
wheel is mounted on a lower wishbone 
and an upper arm and sprung against the 
frame by a helical spring. The stabilizer 
comprises two torsion rods A, with ends 
bent to form lever arms, each mounted in 
two bearings in the transverse frame 
member B. Outer arms are linked to the 
wishbone and the inner arms are rigidly 
coupled together by a clamp C. The 
flattened ends of the inner arms project 


No. 672402 
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with clearance between upper and lower 
rubber cushions D. 

In the event of equally large but 
oppositely directed movements of the 
road wheels, the rods A are torsionally 
stressed without the intervention of the 
intermediate abutments. When wheel 
movements are similarly directed there is 
no stressing of the rods as long as the 
inner arms move freely between the abut- 
ments. After engagement with one of the 
abutments, however, both rods_ are 
torsionally stressed and resist further 
wheel movement. 

To check rebound movement, rubber 
cushions E mounted in brackets attached 
to the frame are engaged by the outer 
arms of the torsion rods. Patent No. 
672402. Daimler-Benz A.G. (Germany). 


Locking device for screws 


HIS idea exploits the fact that plastics 
of the polyamide condensation group, 
such as nylon, have the property of tend- 
ing to return to their original shape after 
being deformed. The object of the inven- 
tion is to furnish a means of locking 


No. 671890 


machine screws, bolts, studs, nuts, or the 
like. It is claimed that the nylon element 
retains its effectiveness after long-con- 
tinued or repeated use. 

As shown, a small blind hole is drilled 
in the threaded shank of the screw. The 
hole preferably terminates short of the 
axis of the shank so as to remove as 
small an amount of metal as possible. In 
the hole a plug A of Nylon 15 is secured. 
This plug has a smooth outer face which 
must lie above the thread root, and may 
project above the top of the thread. 

Means must be provided for securing 
the plug in the hole and adhesives are 
regarded as unsatisfactory for the purpose. 
The property of nylon which is the basis 
of the invention is, therefore, again made 
use of. The nylon can be obtained in rod 
form of a size which will fit tightly, or 
may be slightly oversize and to facilitate 
insertion the rod should be extruded 
through a die or be rolled between pres- 
sure plates. Because nylon returns only 
gradually to its former shape, the plug 
can be inserted in the hole while still 
undersize and will recover to produce a 
ught fit. Alternatively, the hole may be 
~~ and the nylon plug screwed in, as 
at B. 

It is recommended that a small air 
space C be left at the bottom of the blind 
hole so that the pressure of the entrapped 
air will assist the resilience of the nylon 
to exert a substantial pressure on the 
threads of the engaging screwed member. 
Patent No. 671890. L. N. Brutus (U.S.A.). 
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HYPOID DRIVE 


KIRKSTALL FORGE ENGINEERING 
LEEDS 


Telephone: Horsforth 2821 
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On the Triumph Mayflower the Standard Motor Co. Ltd. 


have saved labour and material costs by using 168 Spire 


Speed Nuts per car. Spire is the name. Speed is the reason. 


Spire Speed Nuts make faster, easier assembly — and that 
means saving. But not saving at the expense of performance. 
Far from it. These self-locking fasteners are functionally 
better than the old methods they replace. Each fastener 


saves 50 75°, on weight of materials used. 


114SNU Spire Speed Nuts are 
used to secure Steering Column 
Attachment Bracket; Door Vent 
Drain Trough; Instrument Plate; 
Radiator Toggle & Clamp; 

ating Lever; Handbrake 

Dash Tray Millboards; 
speaker Attachment; Fascia Tray 
Cover; Steering Column Bracing 
Tube Bracket; Heater Blower 
Bracket: Trafficator Attachment; 
Bonnet Support Bracket; Driving 
Mirror; Sun Visors; Drain Channel 
Door Vent; Door Fittings; 
Rear Quarter Fittings; Rear 
Bumper Valance; Accelerator 
Pedal Bracket. 


42 SNJ Spire Speed Nuts are used 
to secure Radiator Shell; Steering 
Column Sealing Plate; Steering 
Column Blanking Rubber; Heater 
Blower Attachment Plate; Heater 
Blanking Piece; Bumper Valances; 
Heater Duct; Dash Cover Plate. 


5S SNP Spire Speed Nuts are used 
to secure Radio Loudspeaker 
Board; Speedo Trip (Slave). 


7 SFP Spire Speed Nuts are used 
to secure Mayflower Badges; Door 
Armrests; Accelerator 

Bracket (to Dash). 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James’s Street, London, S.W.1 
Head Office & Works: Treforest, Glamorgan. Also Birmingham, Stockholm & Melbourne 
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AND CENTRED PER HOUR. 


130 SHAFTS FACED 


Facing 4” off each end and drilling 
centres in 24” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 


@ True faces and accurate lengths. 


@ Turned finish on faces. 


@ Eliminates subsequent facing down 
to centres or recentring. 


Standard 


diameter. 
aximum oer 


have ™ 
64” diameter. 
ote th handled 6”. 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding Mach- 
ines, Special Machine Tools for High 


Production 


Standard bed 


work up to 24”, 48” or 72” long. 


Rathbone 1665 


Specialists in the production of 
carbon and alloy steels for the 
manufacture of ball & roller 
bearing races—gear wheels 

crank shafts—springs, etc., 
used thoughout the automobile 
industry. 


ANDREWS 
TOLEDO 


SHEFFIELD ENGLAND 


Faces 3” 
Vices 
: capac 
Minim’ lengths to take 
ENGI 
THE 
DARWINS 
| 
ANDREWS. TOLEC O LTD, TOLEDO STEEL WORKS, NEEPSEND LANE SHEFFIELD 3 
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RUBBER 
METAL 

CANVAS 
LEATHER 


GLAS 
CORK 


$.480 is one of a range of industrial S. 
adhesives by D.S.P. We shall be glad he 


to send you particulars of the full Mop ALL purpose 4 


range and what they do for industry. 


DUNLOP SPECIAL PRODUCTS LTD., FORT DUNLOP, BIRMINGHAM 24. Tel: ERDINGTON 2121 


asec 
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Twa rel 
The Roman God Janus (the keeper of the door There is a deep significance in such symbolical 
between the old year and the new, from whose portraiture, for it is our experience that to look 
name the word January originated) was back on one’s achievements in the year that has 
depicted as having two faces—one to survey passed should represent a challenge and a 


determination to do even better in the year 
that lies ahead. 


the past and the other to look ahead into the 


future. 
PRESS & DROP FORGINGS Pak 
SOUTH WALES FORGEMASTERS LTD WY 
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From The Tatler Sept 13" TIO 


“THE great Art in writing Advertifements, is Perfonally we would feorn to ufe Afterisks or fimilar devifes, fuch 
the Finding out a proper Method to catch the as N.B.’s or Hands which feem feeble and filly. But ‘little Cuts 
Reader's Eye ; without which a Good Thing ang Figures’, oh yef! You have no doubt feen our fquadron of 


may pafs over unobserv'd, or be loft among 
p Little Horfes which we ufe to affist us in catching the Reader’s 
ommiffions of Bankrupts. 
, Eye. Let us iffue a word of praife for novelty to thofe who 
Afterisks and Hands were formerly of great 

L’fe for thif purpofe. Of late Years the N.B. 


has been much in Fafhion, as alfo little Cuts 


prepare our advertifing and follow so clofely the prinfiples fet out 


by Mr. Richard Steele almoft 250 years ago. That feems to be a 
Good Thing. 


and Figures.” 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W9 TELE OLINDALE 7 ELEGRA SPH , HYD LONDON 
CRO 238 
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it’s all 
very well but... 


When a pieceworker starts on ‘ifs’ and ‘buts’ about press 
guards, it is time you asked UDAL about the famous 

* Fastrip’ Synchronised Guards for increased 

production and increased safety. The ‘ Fastrip’ is 

worked by compressed air and guard and clutch are 
synchronised to ensure split-second timing. 

Send for details today. 


J.P.UDAL 


INTERLOCK WORKS, 
COURT ROAD, 


BIRMINGHAM, 12 
PRESS GUARDS 


Telephone : CALthorpe 3114 


PRECISION 
Ground Thread 


TAPS 


The name “INTAL” appearing on every 
Ground Thread Tap delivered to you 
is a guarantee of the highest standards 
of precision. Thousands of these high- 
precision Taps leave our works every 
week to carry out the most exacting 
tasks. Remember, we supply 
“INTAL” Precision Ground Thread 
Taps for every purpose and of any 
In the “INTAL” factories is to be size and length, all threads, to cope 


found a team of highly-skilled crafts A 


tion of Ground Thread Taps to the 

highest standards of precision. A 7o &b e INIA. 
thorough inspection is assured by the (4] Prec/se 
employment of the latest methods 

PRECISION GROUND THREAD TAPS 


THE INTERNATIONAL COMPANY. LIMITED Telephone 23072-3 


INTAL WORKS WA EET SHEFFIELD 3 Telegrams “Fluted” Sheffield. 
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STANDARD PIT FURNACES 


Furnace Usable Dimensions 
Rating 


Diameter Depth 
1,800 c.f.h. 2° 6” 4 0 
2,800 ¢.f.h. 6” 5’ 


* This photograph was taken in the 
heat treatment shop of a leading 
manufacturer of bearings. 


The larger sizes of Birlec pit gas carburising furnaces About fifty standardised gas or electric Birlec 
are heated by ‘‘U’’ shaped gas-fired radiant tubes, gas carburising furnaces are now installed or on 
arranged around the periphery of the charge space. order. They enable gas carburising to be 
No furnace muffle is, of course, required and carried out under production conditions with 
the tubes have a long life. The gas carburising assured, reproducible results. If you are 
atmosphere may be derived either from manufacturing engine or transmission components, 
processed town’s gas or an inexpensive fluid. you will be interested. May we send details? 


BIRLEC LIMITED 
ERDINGTON - BIRMINGHAM = 24 


SM/B. 736a Sales "and service offices in LONDON, SHEFFIELD and GLASGOW 
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Every move the passenger makes, every move the 
vehicle makes, and every move you make on 

seating design, affects travelling comfort. 
TE XFOAM and HAIRLOK have been put 

to the most exacting tests under the severest 
operating conditions and have proved 

that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


IDDESLEIGH HOUSE, CAXTON STREET, LONDON, S.W.1 
Telephone: ABBEY 6722 


HARDENING 


Surface hardening steel machine parts is easily 
achieved by B.O.C Flame Hardening. Shafts 
and tubes, all gear parts, former dies, press 
tools, shear blades etc., are given the necessary 
hardness in exactly the areas required, and to 
a precisely controlled depth. There is no dis- 
tortion and no sacrifice of toughness—for full 
shock-resistance is retained in the core. The 
illustration shows the B.O.C 20” sectional ring 
burner, with built-in water quench, which can 
treat shafts and tubes from 5” to 20” in dia- 
meter, and in any length. For full details of 
these cost-saving techniques write to: 


THE BRITISH OXYGEN CO LTD 


LONDON & BRANCHES 
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The Fl RST ane only British made equipment 
for the new faster mass production technique 


Hydraulic Copying 


quipment 


(Patents applied for) 


THE ONLY EQUIPMENT 
WITH ALL THESE 
ADVANTAGES 


This Attachment —which can be fitted to any standard 
lathe—makes possible fast precision mass production, 
without special tooling and without highly skilled labour. 
The ‘ first-off’ or a template serves as a master. The 
Bridges Copying Attachment will produce 90 angles, 


tapers and radii, and all difficult turned parts. The 


change-over from copying to normal turning is instan- 
taneous—no dismantling of thc Attachment is necessary. 


- THE MACHINE TOOL DIVISION, 


EASY TO INSTALL 
ON ANY LATHE 


USES STANDARD 
LATHE TOOLS 


COPIES ANGLES 
UP TO 90 


DOES NOT 
INTERFERE WITH 
NORMAL TURNING 


Time taken, floor to floor 

Ordinary turning 14 mins, 50 secs. 
Copying .. . 2 mins. 58 secs. 
Material E.N.8, 30/40 ton, 24” dia. 
Depth of cut, fy ms. 

Speed, 500 (1. per min 

Feed, .010 ims. 


S. N. BRIDGES & CO. LTD., BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.6+ RENown 1177/8 
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Tested ana recommended by the 
Ministry of Supply (MVT Branchy 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 
to be the perfect jointing for 
smooth surface and screw 
unions. OSOTITE is a simply 
applied, liquid compound, im- 
pervious to heat, petrol, oil, 
grease, water and steam which 
ensures in a few minutes a 


OSOTITE 


A Sick HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


nl ODUCT Write for full details and prices to : 
Os LIMITED | 


yRD ROAD, WADDON, CROYDON, ENGLAND | 
Y DON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 


TREPANNING TOOLS - ANVILS - DEMAGNETISERS - HEIGHT GAUGES - THREAD MILLING HOBS 
NCHES - CUTTERS 


TENON SAWS - MARKING-OUT TABLES - PORTABLE BOX WORKTAB 


GRINDING MACHINE CARRIERS - UNIVERSAL DIVIDER HASING TOOLS 


DRILLING PILLARS - GRINDING WHEE OIL CANS 


BRAZING LAMPS 


AWS PARTING-OFF TOOLS 


PLIERS ENGINEERS’ SQUARES - CLAMPS 


ARBORS - LATHE STEADIES - MACHINE KNIVES - MILLING CHUCKS 


FITTERS’ VICES RULES AND TAPES - GUILLOTINE BLADES - HAMMERS - INSPECTION GAUGES 


INSPECTION TABLES - KEYSEATING CUTTERS - KNURLING TOOLS - SCRAPERS - SCREWDRIVERS 


THOS W.WARD LID 


ALBION WORKS - SHEFFIELD 


TELEPHONE 26311 (22 LINES) * TELEGRAMS: ‘FORWARD, SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE: LANCASTER PLACE - STRAND W.C.2 


EST/17 
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Desert Grit 


The fleet of Thornycroft ‘‘Mighty Antars”’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
—specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, 
and now, their latest achievement, to keep a fleet of heavily laden ‘‘Mighty Antars”’ 
rumbling across the desert. 


NEEX LE BEARING 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, E.13, VICTORIA, AUSTRALIA 
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ASSEMBLED 
ONE UNIT 


“SHAKEPROOF™ 


Announce 
SEMS costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 

Reg stered Trade Mark 


PRE ASSEMBLED WASHER & SCREW UNITS itis as good asa third hand. You can’t forget the washer 


Pre-assembled washer and screw units cut assembly 


and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


THE “ SHAKEPROOF "’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE T0 BRITISH INDUSTRY FROM :—acTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 e L.H. NEWTON & CO. LTD., 
NECHELLS, BIRMINGHAM 7 e LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 


Something New!-This is it / 


GirDEXx TOTE PAN =— IDEAL FOR FLOW PRODUCTION 


Here is a new tote pan or storage 
tray as supplied to Vauxhall Motors 
Ltd. Scientifically developed capacity, 
cannot be loaded beyond physical 
capacity to lift, no matter what the con- 
tents. Always within range of manual 
placement at the point of usage; enables 

parts of which many are 

used to be placed under 

the hands ot the operator. 


All rolled edges, 


One-piece pressing Positive loading line 
no sharp corners 


Write for complete 
details of this and 
other Girdex 
equipment. 


Card holder Radiused bottom Non-slip handle 


GIRDEX ENGINEERIN LIMITED 


WESTON LANE, TYS RMINGHAM, II 
Telephone ACOcks Green 2205 Telegrams GIRDEXPRES 
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Process Heating 


FURNACES INFRA RED ~“HIGH FREQUENCY 


~ 


@Bold thinking about bigger production de- 
mands new methods of heat treatment. G.E.C. 
electric process heating ensures maximum output 
and true economy. The many heating equipments 
in its range are clean, safe, simple to operate and 
heat rapidly to constant, correct and controlled 
temperatures, Its versatility is being proved 


every day. 


@ it is widely used in heavy and light industry, 
and a typical example of its versatility is shown 


here. 


@G.E.C. has had many years’ experience in the 
design and construction of heating plant. The 
Company’s specialists welcome opportunities to 


discuss potential uses. 


High Frequency Heating 


The G.E.C. 2 KW 
INDUCTION HEATER 


has many features which 


make it eminently suitable 

for a wide range of applica- 

tions, including the harden- 

ing of small parts, soldering 

and brazing. A typical in . 
stance of its value is illustrated above. When a 
gas flame was used to braze the box yoke, the 
spread of heat caused such distortion that it was 
necessary to mill the top face and to redrill the 
holes. Both these operations were avoided by 
using G.E.C, H.F. Induction Heating, and output 


was increased by 280%. 


@ ELECTRICITY ENSURES TRUE COAL ECONOMY 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, 
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e COPPER & ASBESTOS WASHER CO LTD 


LIVERY STREET BIRMINGHAMS 


TELEPHONE: CENTRAL 1467 TELEGRAMS COPWASH™ 


These photographs, taken at the York- 

shire works of a leading firm of precision 

manufacturers, include all sizes of Ward 

Capstan and Turret Lathes from No. 1A 
to No. 10. 


MAY WE SEND YOU PARTICULARS? 


CO. LTD D q 


3 SELLY OAK 113! 


AUTOMOBILE ENGINEER, January 1953 


GH 
| LOPLER & 
| BES TOS 
— 
3 MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF IC. ENGINES AND POWER UNITS 
\Ward Sot Maximum uction 
@ — | 
TELEPHUN 
W586 
92 


no single compone 


es more kn 


There is certainly no company which has given more thought to the matter than 
Glacier. Specialists? Yes. In that one field, and in the whole field — thin-wall, 


thick-wall, all bearing metals. 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
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shape and 
SHEET MET 


cation are of premier importance 
_callfor the use of first class 

as those machines in the world f 
Besco SHEET METAL WORKING 

PRESSES. Too numerous in variety ai 
advertise individually . . . we offer ALL 
operations in sheet metal ! 


Besco Universal Nibbler Shear. Fabricated steel plate 
construction. “Two models to cut any shape in mild steel 
sheet up to 4” and j” thick. Depth of throat 42”. High 
speed motor drive. Registered Design Nos. 840977 
and 853257. 


F. J. EDWARDS LIMITED LANSDOWNE HOUSE, 
359-361 EUSTON ROAD, LONDON, N.W.1 41 WATER STREET, BIRMINGHAM, 3 


Telephones Central 7606-7 
Telephones : Euston 4681 (7 lines) 3771 (4 lines) 6-7 
Telegrams » Bescotools Norwest London Telegrams : Bescotools Birmingham 3 


MOSS GEARS 


THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Phone: ERDington 1661-6 Grams; “Mosgear Birmingham’ 
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Coming developments in transport—still beyond the horizon—will 
depend very largely upon the new alloys the metallurgist can supply 
to the engineer. As the addition of Molybdenum to many alloys 
permits higher operating temperatures, it will certainly be used more 


and more in the power units of the future. 


Climax furnishes authoritative engineering data on Molybdenum 


applications. 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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OIL SEALS 


Note to Car Owners and Fleet Owners. 


Insist on having new oil seals fitted when bearings 
are inspected or repacked with grease—the old ones 
are usually damaged on removal—-and make sure 
that the seals refitted are Weston Oil Seals. 


Whatever the machine, if it has shafts that turn, its 
performance will depend on the efficiency of oil seals. 
The maximum protection possible must be provided 
for bearings and WESTON OIL 
SEALS provide this protection. If you 
have any sealing problems, our 
technical staff will welcome a chance 
to solve them. 


Contact us at the drawing hoard stage 


Write or phone for full information to :— 


CHARLES WESTON & CO LTD IRWELL BANK WORKS DOUGLAS GREEN fo 
» PENDLETON SALFORD 6 Phone PENDLETON 2857-8-9 ' 

Birmingham: MIDland 6952 London: HOLborn 0414 


P806 


look 


into 


things 


Why destroy a forging to see if it is a good one? Sounds silly, 


when modern methods of non-destructive testing will show up 


any fault. With X-rays and Gamma-rays, ultrasonics or 


magnetism you can see inside a sealed vessel without opening 


it, see through a welded joint or find an air bubble in the heart 


of a casting. We make all the equipment you can use. And we 


Write 


run a laboratory and on-the-spot testing service. 


X-RAY CRYSTALLOGRAPHY GAMMA-RADIOGRAPHY 
MAGNETIC CRACK DETECTION GEIGER COUNTER 
NON-DESTRUCTIVE TESTING SERVICE 


X-RADIOGRAPHY 
ULTRASONIC TESTING 
TUBES 


TESTING) LTD., 18 New Cavendish Street, W.! 
CROI2 


SOLUS-SCHALL (NON-DESTRUCTIVE 
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Interesting 
. . . but tough 


Heat-resisting steels are tough and not easily 
deformed even at high temperatures. Dies for 
drop-forging the elaborate shapes of gas turbine 
blades have a pretty hard job of work to do. 
Above are dies being machined at Doncasters 
on a profile copying machine. The lower illus- 
tration shows the beginning of marking-out a 
die block for the drop forging of connecting 
rods. 

Doncasters not only forge and make their own 
dies for drop forging, but supply die blocks to 
the drop forging trade. 


DANIEL DONCASTER & SONS LTD., SHEFFIELD 


FORGINGS DROP FORGINGS «© HARDENED STEEL ROLLS - HEAT TREATMENT 
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ALL British Car 


Manufacturers use BOSTIK 


for one or more of these operations : 


© Sticking draught excluders to doors, boot lids, and sliding roofs. 


* Sealing piping between rear wing and body. © Sticking running 


board rubbers to metal. 


¢ Sticking stone guards to rear wings. 


© Sticking anti-chafing strips under bonnet covers. © Sticking 


floor carpets. ¢ Sticking anti-drum felt, © Bulkhead sealing. 


© Lining floors of boots and tool boxes. © Drip Mould Sealing. 


The BOSTIK System of Adhesion includes 


Bostik Adhesives, Prestik, and Bostik Sealing 


Compounds developed to meet the motor in- 


dustry’s 


never-ending 


demand for faster, 


cheaper, and more eflicient production methods, 


* The word * Bostik” is a registered trade mark of the 


B.B. CHEMICAL CO. LTD 


Ulverscroft Road, Leicester 


Ignore this, 
and it may 
cost you money + Are 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


Safe, Dependable 


UTO CABLE 


In thirty years and more we 
have designed and made alot 
of springs springs from 


the best materials available. 
Now we feel we really have 


springs at our fingertips, and 


there isn't much we don't 
know about them, Don't you 
think all that exoerience 


LEAVE /T T, 
would be useful to you? 


OF REDDITCH 
Est. 1919. A.1.D. approved 


THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS, REDDITCH. 
Telephone : Redditch 720/1/2 


LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 
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Alloy Gravity Die Castings 


TTT 


i 


4 


Bowmansgreen 2266 


+44 
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here’s another Die Casting Problem 


Alloy 


+++ 


ttt tt 


Inlum 


+ 
4 
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have achieved these results 


John Dale Alum 


ings 


t 
tT 


Iters 


i 
Cast 


+ 


il F 


Good clean finish and pressure tightnes 


intum 


TTT TT 


are essential for the filter heads of these well- 


Gravity Die 


Consult JOHN DALE L 


known O 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. 
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for a sure way out 
of a fixing problem 


4, 
YC. 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham Tel: Sandiacre 2234 
Also: London, Birmingham, and Manchester 
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These are a new innovation inas- 
much that same are now fitted 
with double pilot (back and” 
front) which enables the 
user to get perfect align- 
ment. Can be fitted 
either with the 
straight blade or 
the Taylor Pa- 
tent blade 
with the 
helical 


Length | Length | Length 
Symbol Range of Front} of |of Back] Pitch 
Pilot |Cutting| Pilot 


inches inches inches inches 


FP2 | 2h 4 
GP2 | 2) 2h 4% 
He2 | #— 23 
jP2 | 23 2 4 
KP2 | 23 2 2} 
| | | 2 | 


Descriptive Catalogue Priced on 
TAYLOR & JONES. LTD 


NE-HONL 


AMAL LTD - HOLDFORD ROAD - WITTON -: BIRMINGHAM 6 
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Keep things running smoothly, and cut down costs, 
with the Type JGA Spray Gun—the latest product of 
DeVilbiss-Aerograph’s long experience. Designed for con- 
tinuous top quality painting and finishing with all types of 


material, the JGA Spray Gun incorporates the exclusive D V 
DeVilbiss ball-and-cone nozzle assembly, the range of caps and 


tips being the same as on the well-known Type MBC Spray AEROGRAPH 


Gun. Its remarkably light weight — 22 oz. all told — and soft, 
free trigger action make for easier work and better finish, and Sets the pace tu spraying 
it requires the minimum of maintenance. Write for catalogue 
(Dept. 6F), or let a DeVilbiss-Aerograph representative show 
you the JGA in action and explain to you how it, and other aiid nm a 
DeVilbiss-Aerograph equipment, can bring you better finishes ) 


at lower cost. 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26. Telephone : Sydenham 6060 (8 lines) 


Branches and Showrooms : London, Birmingham, Bristol, Glasgow, Manchester. 


f ==, PORTABLE a 


SPRAY BOOTHS 


AIR COMPRESSORS AIR & FLUID HOSE 
T.AAOAS 
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BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM = 16 
PHONE EDGBASTON 09834 1395 GRAMS HERMETIC. BIRMINGHAM 


You need an individual approach to your recording problem I ECH he | CAL 
a good old stock answer isn’t good enough. Roneo believe that 
the only way to devise an efficient recording system is to tackle BOOK SERVICE 


each problem on its merits. 


VISIBLE RECORDING SYSTEMS for the 
VISUAL CHARTING - STRIP INDEXING Automobile 
MACHINE POSTING EQUIPMENT Industry 
; For all your technical books ° 
and periodicals you need go no 
R* N E' further than the nearest shop or bookstall 

i iy 2 of W.H.S. Whilst it is not practicable to maintain a 
big stock of such books at every branch—the Daily 


Supply Service from Head Office will quickly 
deliver the books you want to your local branch. 


f 4 iy % We will gladly supply lists of the standard works 
o on any subject and welcome inquiries from 
students and librarians. 

Our Postal Service can send technical books and 


periodicals to any address at Home or Overseas. 
W. H. Smit on 
RONEO - 17 SOUTHAMPTON ROW - LONDON - W.C.I TECHNICAL BOOK SERVICE 
Tel: HOLBORN 7622 - Works: ROMFORD, ESSEX HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 
TBW 124 
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From 

a 

few 
ounces 
upwards 


equal to its job * 


» 


Repetition castings must not only reach a given standard; they must 
maintain it. The good name of the engine rests on their complete 
dependability —and this is assured when the castings are in Meehanite 
Metal. Consistency is the key-note. By virtue of the close control which 
the Meehanite method involves, you can be sure of each casting possessing 
the wear resistance and other properties needed, whatever the quantities 
and whether the size is large or small. Our Jobbing Foundry can handle 
larger castings up to 20 tons. 

Why not discuss your next casting requirements with us? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors: The Power-Gas Corporation, Ltd.) 


STOCKTON-ON-TEES 
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HOW WILMOT BREEDEN 
Protect Chromium Plate 


Chromium plate plays a big part in the business of 
Wilmot Breeden Ltd. They produce 80°. of all the 
bumpers fitted to British cars, as well as radiator grilles, 
door handles and many other chromium plated fittings. 

But there's a journey 
the Wilmot Breeden Works and their customers’ assembly 
And each handling, each move, means another 


sometimes a lony one bet ween 
plants. 
chance of scratches on glittering surfaces. 

Wilmot Breeden use Permacel Cloth or Crepe Paper 
Masking Tape to protect: plated parts. Thus wrapped, 
they are proof against the hazards of a long journey. 


There are Permace! Cloth 
or Crepe Paper Masking 
Tapes for all jobs which 
need masking before paint 


Or prospecting in transit, 


The 


firmly touny surface. They 


stick instantly and 


always come away easily 


und cleanly 


Masking 
fi voudily the sharpeot 
and are unaffected 

chemicals and sol 


cults normally used in 


dd 


TRADE MARK 


CLOTH AND ‘DOUBLE BONDED’ CREPE PAPER 

For samples and quotations wrie to 
(GT. BRITAIN) LTO SLOUGH, BUCKS 


. In a thousand million pints of 


There’s gold in the sea. . 
sea-water there may be as many as 250 pints of gold. Now 
gold, by the pint, is lovely stuff. So why don’t we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used —and wasted. They just float off into the air. 
Now solvents are expensive things, so why don’t we pull 
them back again? Goodness knows... because, with Active 
Carbon, it’s just too easy . . . There’s gold in the air! for the 
man who reads about Active Carbon and Solvent Recovery, 


and telephones SU FCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94. 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 


—BUT ARE THEY 
ALL ALIKE 7 


EVEN A PEA MAY HAVE A 
HIDDEN GRUB, AND SO 
IN COMPONENTS FOR 
ENGINEERING— 


You can make certain of your own products 
being perfect by using— 


FEL ELECTRIC 


Electro-Magnetic Crack Detectors 


THIS IS 
MODEL GP, U 
FROM OUR 
WIDE RANGE gaa 
BUT WE CAN Baa 

DESIGN AND 
MAKETO 

YOUR 
PARTICULAR 

NEEDS 


Send for 
Particulars 


ELEcTRICL? 


41 SIDNEY ST., SHEFFIELD 1 
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COMMERCIAL VEHICLES 


chassis frames by 


OHN THOMPSON MOTOR PRESSINGS. LTD 


USE ITS HEAD 
to make an easy job of things. 


Short of a self-driving screw (which G.K.N. have yet to invent) 


nothing could be easier to use than Phillips Recess Head 


Screws. The recess head fits and clings closely to the driver. 


The screw goes in straight and swiftly even in cramped or 


overhead positions and requires much less force. 


Phillips heads are available in a wide range of screws 


including wood screws, metal threads and N.P.K. 


self tappers. 


PHILLIPS RECESS HEAD SCREWS 
Quicker, Neater, Easier, Safer 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 
SCREW DIVISION BOX 24, HEATH ST. BIRMINGHAM 18 
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PLASTICS 


in the 


It isn’t our metier to 
discuss a 2 litre 
Or chew 
Over speed that’s fantastic, 
Though we don’t rule the roost 


In the realms of power boost 
We are certainl gen men 
On plastic. 


For in yesterday's cars 
And more so today, 
You'll find plastics playing 

their part 

Just look at that Dash 

And the Ash Tray to match 
And that Rear-light 

Indubitably smart! 


Gear-lever handles, 

Lamp lenses and housings, 

Ignition sets, 

Horn buttons and Gaskets, 
Accumulator cases with 

black shiny faces 

All efficiently moulded 

In Plastics. 


So switch on the radio, 
Take hold of the wheel, 
(Plastic again you will see ) 
And if your Auto suggestions 
Involve moulding questions 
Why not consult us — 


It’s free! 


FOR PLASTICS CONSULT... 


*% Send for our fully illustrated 
brochure entitled ‘ Plastics for Industry’ 
Members of the British Plastics Federation 


E. K. COLE LTD. SOUTHEND-ON-SEA ESSEX 


In standard sizes or to 
n specification. 


your ow 
Our catalogue will help 
you select a type and 
size of chuck most sult- 


able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING 
ELECTRICAL WORKS, WERNETH, OLDHAM. ’Phone: MAI 1651 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 
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Equip with 
KING DICK 


Available sizes 


American 

Ring Sloggers - 

Ring Podgers 
Open-ended Podgers 
D.O.-ended Spanners 4 

Offset Ring Spanner a 

1” Square Drive Sockets 


ABINGDON WORKS KINGS RD + TYSELEY* BIRMINGHAM 11+ ENGLAND 


R/T137/3 


THE MACHINE TOOL APPROACH T 


product Contact breaker cams. 
process Harden cam surface. 


output 400 pieces per hour. 


equipment Birlec 20 kw 


automatic induction 
heater. 


work cost tess than 4d. per cam. 


Twenty-eight different types of cam 


are hardened on this special purpose machine 


with the characteristic ‘‘ machine tool”’ 


advantages of induction heating : 


no scaling or distortion, no wasted 


Birlec experience in the 
supply of induction heating units 
covers many applications and 
there most probably is a 
solution, already proved, 

to your production heating 
problem. Why not write 

for details? Publication 

No. 78b will gladly be sent. 


heating up times, automatic operation, low 


operating costs, simple installation 


in the production line. 


BIRLEC 


ERDINGTON BIRMINGHAM 24 
Sales and service offices in LONDON * SHEFFIELD - GLASGOW 


INDUCTION 
DIVISION 
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When the problem is 
sealing, consult 


C 0 ( p E A Din mechanical 


jointing engineers with 45 years of continuous 
research and practical application behind them. 


or” 


GASKETS 
WASHERS 
AND SHIMS 


COOPERS. 


ERPOOL 


Cogent 


Speed-indicators 
for Road Vehicles 


Reliable indication of road speeds 1s BTH were pioneers in the manufacture of 


essential in view of the provisions of the electric speed-indicators for road vehicles, 


Road Traffic Act. This indication must and the equipment is designed for the 


be steady and must be seen at a glance worst cond likely to be enc d. 


Advantages include 
Compact design — simple construction — few wearing parts 


No long flexible drive — thus ensuring greater accuracy 


Protection against dust and vibration 


BTH speed-indicating equipment, comprising (left to right) 
split pulley for transmission shaft , speed-indicator (voltmeter 
scaled in m.p-h.); generator with bracket and armoured cable, 


generator pulley Generator can be supplied for direct 
drive if desired. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON HOLSTON LID. COVENTRY. ENCLAND 


MeMBer Or THE AEI GROUP OF COMPANIES 


| Handling Notes ! 


------- TRAPPING 
SERVICE 


Representatives of Seal-less Strapping are avail 
able in all parts of the country to advise you 
without obligation of the many handling econo- 
mies you can effect through Seal-less Strapping. 


A phone call or postcard to Head Office will bring 
a representative qualified to give expert advice 
on your particular problems and to demonstrate 
the Seal-less Strapping System on your own 
packing floor. 


All users of Seal-less Strapping are visited regu- 
larly by representatives of the Seal-less S»rvice 
Organisation, to ensure that Seal-less equipment 
is maintained in perfect order 


SEAL-LESS STRAPPING LTD. 
19/21, Southwark Street, London, S.£.1. (Telephone No. HOP 4224) 


AUTOMOBILE ENGINEER, January 1953 


| 
\ 
/ \ 
108 


Put YOUR scrap problem 
on OUR plate.... 


and let us solve it for you. 


You will have no disposal 


difficulties if you 


WORKS SCRAP COLLECTION | 
SERVICE 600 

GEORGE = COHEN 


SONS COMPANY LIMITEO 


Telegrams : Coborn, Telex, London 


Experts in Scrap since 1834 


Telephone: Riverside 4141 


BROADWAY CHAMBERS, HAMMERSMITH, LONDON, W.6. 


Birmingham * Hebburn-on-Tyne - Leeds - Luton - Manchester - Morriston, Swansea + Sheffield 


600 Commercial Rd., E.14 - Bidder St., Canning Town, E.16 - Bath - Belfast - 


"They hadn't.... But YOU CAN HAVE 
ak 


the many henetits 


DRAUGHT EXCLUDERS 
HIDEM BINDINGS 
WING PIPINGS 
WELTINGS ETC. 


3 


H. G. GRAHAM & SON LTD. 
CAMCOL HOUSE, DORRINGTON STREET, LEEDS 2 


Factories 
19/21, DORRINGTON STREET 
and PERSEVERANCE Mitts, | LEEDS 

Tel 22841 (2 


London Office s 
4) 30. Leysian Buildings, 112, CityRd EC 1 


Resident Representative :— Mr. D. A. ATKIN, 9, Queens Road, Coventry. Tel.: 5038/9. 
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G.E.C. ‘Fractionals’ will make a 


‘ bee-line of your production line and 


show you the shortest way between 
the start and finish of every job. 
Like busy-bees, they are tireless 
workers who will help your factory 
to become a hive of industry. 
"Phone your nearest G.E.C. agent 
and start your own ‘ bee line’. 


Fractionals 


THE GENERAL ELECTRIC CO. LTD 


MAGNET HOUSE 
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KINGSWAY LONDON W.C.2 


In theory, 
that pressing — spinning — stamping problem 
may appear to be impossible. In practice it is 


just the job we like to tackle. May we have 


the opportunity of solving problems which 


hitherto have seemed impracticable. 


Lid 


On M.O.$ A.P. and ADMIRALTY Lists 


REGENT PLACE - BIRMINGHAM 
5342A 


CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEONESBURY 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: ‘Richards, Darlaston’* 
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at all stages of manufac- 
ture ensures a trouble 
free product. .. . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM 


PARKER ST. BIRMINGHAM. 


TELEPHONE: EDC baston.3607. 


CLARITY PLUS MACHINABILITY 
As the name implies, PALE SWIFT is both pale in 
colour and transparent in look-through and is par- 
ticularly suitable for machining brass and phosphor 
bronze for it is definitely non-staining to yellow 
metals. It is also recommended for machining mild 
steel, producing a 
high work finishand 
is much employed 
in production based 
on screw type auto- 
matics. 
Our Publication 
SP 173—“Cutting 
Fluids” is a mine of 
information on this 
subject. May we 
send you a copy? 


Machining housings from mild steel forgings on 
Herbert Junior automatic lathe under flow of PALE 
SWIFT oil. The operations are drill, face, counterbore 
and ream and cutting speed is 120 ft., min. 


CUTTING FLUIDS by 


ERIM 


FLETCHER MILLER LIMITED, HYDE, NEAR MANCHESTER 
Branch Works at LONDON, WEST BROMWICH AND GLASGOW 
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COOPERS FELT MEETS TODAY’S NEEDS 


In 6 grades from soft to rock hard, and 4 qualities from medium 
grey to superfine high quality white, our range of polishing bobs 
includes the ideal wheel for every class of work. Send today 
for our free illustrated brochure. 


COOPERS 
INDUSTRIAL bel recovers 


Please send enquiries to Head Office and Works 
COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 
Telephone Brynmawr 312 Telegrams : “Felting, Brynmawr."’ 


Registered Office and Works: Little King St., Birmingham, 19. 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitrallov, Sheffield. 


HAND 


A—Vacuum Gauge 
B—Brake 

C—Accelerator 

D—Preset 

E—Parking Brake 
F—Clutch (on Gear Lever) 


FEENY AND 
JOHNSON LTD. 


134-136 EALING RD., WEMBLEY, 
MIDDLESEX. 
Teleph : WEMbley 4801 & 4802 (| 


Size is ous only lim 


\ maximum width 32” | 


thickness 
Oe 
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STEEL 
HABERSHOAN tires 
LIMITED 
Hotes ROTHERHAM 
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The C6.SFL oil engine in production 
for the Vickers V.R. 180 Tractor 
develops 180 belt horsepower at 
1,800 r.p.m. Maximum torque 
600 Ib. ft. at 1,250 r.p.m. 


Rolls-Royce are producing a range of oil engines — ffrxiseoct 
for industrial, marine, railway traction IR 


ENGINES 


and earth shifting applications. DM. ENGINES 


ROLLS-ROYCE 


oil engines 
ROLLS-ROYCE LIMITED - DERBY 


KIRKSITE 


replaces 
CAST IRON OR STEEL 


and provides a speedy and con- tricate the tool the greater the saving. 
venient means of producing sheet- Furnished in ingots or as castings 
forming press tools and stretching | from customers’ own patterns. 

dies. Rolled Kirksite “A” Metal : is also 
Tools can be produced in Kirksite at | available in sheets upto } in. thick- 
a fraction of the cost of similar tools ness suitable for the manufacture of 
in steel or cast iron. The more in- blanking dies. 


———— WRITE NOW FOR THESE PUBLICATIONS 
Number Eleven HOYT ENGINEERS’ HOYT BOOK ON THE LINED BEARING 


anti-friction metal AND BUYERS’ GUIDE A unique publication. a 
SETS THE STANDARD FOR THE WORLD ' free publication Babbitting methods in full // i 
containing full details detail ; also contains notes on 


A full information service on all matters of all our products ‘Fitting,’ etc. 128 pages 
relating to plain bearings is available to and services. Price 3/6d. post free. 
you without obligation. Write to: 


THE HOYT METAL COMPANY of GT. BRITAIN LTD. 


DEODAR ROAD, LONDON, S.W.15 
Telephone : Vandyke 6061 (PBX) Telegrams : Profanity, Wesphone, London 
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CLASSIFIED ADVERTISEMENTS BALL & ROLLER BEARINGS 
RATE 4d. d, 4 -. Each 

5 words—plus 1 -. Adve:tisements for the Steel Needle 
respons biity accepted for errors. 


SITUATIONS VACANT 
lhe engagement of persons answering these LONDON 
advertisements must be made through the local INSLEY‘ »LTD 
of the Ministry of Lebour cud Nasional 21-22 Poland St., London W.1. GER 8104 & 2730 
: we etc. if the applicant ts a man aged : 


or a@ woman aged 18-59 inclusive, unless 
or she or the employer is excepted from 


the provisions of The Notification of Vacancies 
COTTON BAGS 
MEMBER-COMPANY of a large industria! 
group requires an Engineer primarily for the FOR SPARE PARTS Etc. 
development of industrial vehicles. A wide 
experience of designing for medium WwW 
ty production is essential with at least some alter H. Feltham & Son Ltd 
erence of the design of battery and 1.¢ Imperial Works, Tower Bridge Road 
ved vehicles. The position is permanent, the Telephone : HOP 1784. LONDON, SE.1 


is interesting and carries a substantial salary 


a oman with really useful experience and 
j , qualifi ations. Repy briefly in first instance to 
or Box 45 Automobile Eng.neer {4615 
( ASSIS and Body Designers required by the 
nes Group Truck Plan in Luton. Appii- 
beh must have a wide experience of medium 
and tight Commercial Vehicle design. Permanent 
positions with good salary and Pension Scheme 
JLEASE appiy to the Secretarial Department, 
Commer Cars Limited, Luton [4627 
AY Ltd. require a qualified Electrical 
4 Engineer for new pro ect design and develop MEK-ELEK Engineering Ltd 
ment work on commercial vehicle and other low i 
Ld voltage electrical equipment AppLcants should 17 Western Road, Mitcham, Surrey. 
posse Higher National Certificate, and Engineer- — 
ing Degree or equ.valent qualifications. Previous 


for experience on development work is desirable but THE ANTI-FRICTION BEARING co. LTD., 
consideration will be given to Graduates without HARFORD STREET, 


experience The appointment will include par 

precision parts from the bar in any ticipation in a pension scheme, and aftord BIRMINGHAM, 19. 

; considerable opportunity for advancement 

metal--and particularly those parts Applications should be addressed to The Manufacturers of Plain Bearings in Gun 
which are not produced by the cold- Personne! Manager, C.A.V. Ltd., Acton, W.3 Metal Steel and White Metal. 

ESIGNER required with considerable 

headed or roll-threaded process. i gpecrte rience of light commercial vehicles. The Tel. Nos: NORthern 2024-5 


post offers great scope and prospects to one who Tel. Add: “Antifric’’ ‘Phone, Birmingham, 19. 
We are specialist machinists. is ¢ soati of initiat.ng pro ects and overcoming 


all difficulties in’ their deve!opment D.esel 
Send us your enquiries. experience would be a great advantage The 


salary offered will be commensurate with the 
responsibilities of the job. Replies should give ORS 
M.C.L. & REPETITION LIMITED full personal particulars, details of posts held, Ce 
experience in the field of commercial vehicle 
POOL LANE, LANGLEY, BIRMINGHAM | required, and should be addressed THE Alt STEEL 
id id to Box 4481, c/o Automobile Engineer [4626 that never lets go! 
Telephone: BROADWELL (4 lines) [)® AUGHTSMAN required experience of 
BROADWELL 1757 Structural design or preferably Automobile 
design Liverpool area State experience and FORTIS T T T N OST R AM 
wage required Box E248, Lee & Nightingale, ots LI LTD 91 STATIO BIRMINGH 5 
Holdens Liverpool [4628 ———————— or your local dealer 


Quick Delivery 


The New 
Ventlite 


An adaptable roof light 
and ventilator for build- 


Many Sizes 
FROM STOCK ing-in on buses, luxury 


coaches and vans. 


Coachbuilders will 

Complete Range — appreciate the ease of 

from 4" to 8” iS 3 fitting, the compact, neat 

ra appearance and the fine 

and 4mm. to 200 mm. ™~ finish. Thoroughly 
weatherproof. 


Full technical data on request. 
CLIPS = 
Weathershields, 


Write or phone: BINGLEY 2351 
ANDERTON SPRINGS LTD. BISHOP STREET, BIRMINGHAM, 5, ENGLAND. 


Bingley, Yorks. 


n.d.h. 1051 


HAMMERS MALLETS 


Prevent damage to the part struck 


RAWHIDE HAMMER COPPER HAMMER RAWHIDE & COPPER RAWHIDE MALLET PLASTICHAMMER CELLULOSE HAMMER 


Illustrated above are some standard types in general use. Other types are made for special purposes. 
Send us particulars of your requirements, and we will submit free test sample of the most suitable size and type. 


THOR HAMMER COMPANY * SALOP STREET - BIRMINGHAM 12 


‘Anderton | 


Manufacturers of 
Fine Cars and Vehicles use 
G. CLANCEY Ltd. 
CAST IRON 
VALVE GUIDES 


& CHILLED FACED 
TAPPETS 


VALVE GUIDES 


CRADLEY HEATH 
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trouble —at all levels. 


ILFORD INDUSTRIAL X-RAY FILM TYPE A 
A general-purpose film whose very high speed, 
exceptional latitude and good contrast when used 
with calcium tungstate screens make it partic- 
ularly suitable for the examination of ferrous 
welds and heavy castings whether with X-rays or 
gamma rays. 


Looking for trouble 


ILFORD Industrial X-ray films are always looking for 

This mobile X-ray unit is investigating the 

soundness of a welded structure high above London—a type of 

inspection that calls for a completely reliable sensitised material. 
that so many of the radiographs taken during the erection 

of important engineering projects are made on ILFORD Industrial 

X-ray films is a convincing tribute to their consistently high quality. 


high above London 


The fact 


ILFORD INDUSTRIAL X-RAY FILM TYPE C 
A special high-contrast, direct-exposure film of 
medium speed and extremely fine grain, intended 
for the radiography of magnesium and aluminium 
castings where very fine detail must be recorded, 
and for the examination of all materials having a 
l)w X-ray absorption coefficient. 


ILFORD INDUSTRIAL X-RAY FILM TYPE B 
A fast film designed for direct exposure to X-rays 
or for use with lead screens. Recommended for 
the radiography of a wide range of castings and 
welds in light alloy or steel where the aim is 
the detection of fine detail with economical 
exposure times, 
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ILFORD INDUSTRIAL X-RAY FILM TYPE G 
A new ILFORD product and th: fastest film 
yet made for use with or without lead screens. 
Three times as fast as the Type B film, yet with 
very little increase in graininess, it is ideal for the 
examination of heavy castings and assemblies in 
steel or bronze either with X-rays or gamma rays. 


ILFORD Films 


ILFORD 


LIMITED + ILFORD 


Ilustration shows Newton Victor Ravmax 140kV. Industrial 
X-ray Unit lashed in position for radiowraphy o1 welds during 
construction of the welded heat-storace tower for the Pimlico 
District Heating Scheme 

Reproduced by courtesy of Messrs 


Newton Victor Limited, 


LONDON 


G:‘CLANCEV 17. orrre wR LF ESOWEN 
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We manufacture these hardened self-tapping 

screws which are available on short delivery in all 
finishes. They can be supplied with Phillips 
recessed heads as well as with slotted heads, in two 
types, namely the fully pointed type A, and the 
blunt pointed type Z. 
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Abingdon King Dick, Ltd 107 Copper & Asbestos Washer Co., Holroyd, John, & Co., Ltd. . 14 Renfrew Foundries, Ltd. - 24 
AC-Delco Division of General Lic 92 Hoyt Metal Co. of Great Britain, Richards, Charles & Sons, Ltd. 110 
Motors, Ltd 46 Cooper & Co. (Birmingham), Ad., The Rolls-Royce, Ltd. 
Adamant Engineering Co., Ltd. 17 Lid , ‘ 112 Humphreys, J. H., & Sons 106 Roneo, Ltd. as 102 
Aerialite, Lid Coopers Mechanical Joints, Ilford, Ltd 115 
Aerograph Co., Lid., The 101 Lid 108 Salter, George & Co., Ltd. 4 
Aluminium Bronze Co., Lid 78 Corrugated Packing & Sheet — Smelting ee ili Seal-less Strapping, Ltd. sa aee 
Amal, Lid 100 Metal Co., Ltd 51 114 Sheffield Twist Drill & Steel Co., 
Anderton Springs, Ltd. 114 Ltd., The... 50 
: . Dale, John, Lid 99 International Twist Drill Co., . : 
Andrews, Harold, Grinding Co., 80 Ltd., The 84 & B.P., Ltd. 13 
Angus, George & Co.,Ltd, 62  Pesoutter Bros. Lid. tackson, H., Ltd — 
Anti-Priction Bearing Co., Ld., Dualloys, Ltd si 43 Jessop, William & Sons, Ltd.. 53 Silentbloc, Ltd. Ke * 52 
The . . $314 Dunlop Spex 2a Peoducts, 162. 81 Johnson & Johnson (Gt. Britain), Simmonds Aerocessories, Ltd. 79 
Ashmore, Benson, Pease & Co 7dwards, F. J., Lr ; 
Automotive Products Co., Ltd English Steel Corporation, Ltd. 56 Slick Brands, Ltd. 88 
Feeny Johnson, Ltd 112 aystall Engineering Co... 41 Small & Parkes, Ltd. .. 
Barber & Colman, Ltd. : 90 Fel Electric, Ltd 104 : > S 
Lewis Spring Co., Ltd. 98 Solus-Schall, Ltd. 96 
B.B. Chemical Co., Lid 98 Feltham, Walter H., & Son, Ltd. 114 
Birkett, 1. M., & Sons, Ltd. |. Ferodo, Ltd 55 _Linread, Ltd. 116 South Wales Forgemasters, Ltd. 82 
Birlec, Lid $ 85, 107 Firth, Thos., & John Brown, Manganese Bronze & Brass Co., rey of Wales, Ltd., 32 
(1903) Co., Ltd. Cover iv Fischer Bearing Co., Lid Cover i Marbaix, Gaston, E., Ltd. 25 ——= — * a, Ltd. 4 
Black & Decker, Ltd. .. 75 Fletcher Miller, Ltd 111 Marshall, C. & C., Ltd. .. 106 
Bound Brook Bearings (G.B.), Fortis Tool, Lid 114. M.C.L. and Re etition, Ltd... 114 
Lad. 63 fuller, Horsey, Sons & Casse 78 Meddings, W. J., Ltd. 31 
Bridges, S.N., Go., Ltd. General Electric Co., Ltd., The Midland Mechanical Develop- ‘Terry, Herbert, & Sons, Ltd. 74 
British Belting & Asbestos, Ltd 68,91,110 ments,Ltd. .. hor HammerCo. .. .. 114 
Cover ii Girdex Engineering & Co., Ltd 90 Midland Motor Cylinder Co., a Motor Pres- we 
British Electrical Development Girling, Ltd 47 Ltd., The .. ja, 
Glacier Metal Co., Ltd., The 93 Mills, Bx fe Ltd Toledo Woodhead Springs, Ltd. 71 
atic ills, Exors. mes, Ltd. .. 18 
Co., Ltd., The 86 Graham, H. G. & Son, Ltd 109 Nickel 67 Udal,J.P... 
British Thomson-Houston Co., Guest, Keen & Nettlefolds Monks & Crane, Ltd. 5 3 United Steel Companies, Ltd., 
Lid. 108 _ (Midlands), Ltd Morgan Crucible Co., Ltd., The 60 The .. 
B.S.A. Tools, Ltd 61 G.W.B. Electric Furnaces Ltd 16 Moss Gear Co., Ltd. .. << 
Burton, Griffiths & Co., Ltd 61 Murad Developments, Ltd. 39. Van Moppes & Sons (Diamond 
Habershon, J. J., & Sons, Lid... 112 " Tools), Ltd. 6 
Cape Asbestos Co., Ltd., The 48, 49 Hairlok, Co., Ltd., The ; 86 Newall, A. P. & Co., Ltd. 42 
Carr Fastener Co., Lid 100 Hardy Spicer & Co., Ltd 89 Newton & Bennett, Ltd. 34 Walker, M. W., & Staff, Ltd. .. 28 
CAS. tat... 22. Harper, John & Co.. Lid Nitralloy, Ltd... Ward, H. W., & Ltd. 92 
Clancey, G., Ltd . , 115 Hassett & Harper, Ltd 110 Philidas Division of Whitehouse Ward, Thos. W., Ltd. .. 88 
Clayton Dewandre Co., Ltd... 70 Heenan & Froude, Ltd 6 Industries, Ltd. 5 8 Weathershields, Ltd 114 
Cleveland Petroleum Co., Ltd 7 Herbert, Alfred, Lid . -26, 27 Pollard Bearings, Ltd. 35 Weston, Charles, & Co. Ltd. 96 
Climax Molybdenum Co., of Hermetic Rubber Co., Ltd. . 102 West Yorkshire Foundries, Ltd. 57 
Europe, Ltd , 95 Hey Engineering Co., Lid . 80 Ransome & Marles Bearing Co., Wickman, Ltd. its tH 
Cohen, Geo., Sons & Co., Ltd 109 Hoffmann Manufacturing Co., a ‘ as + 9 
.. 106 Lid., The ; 45 Redifon, Ltd. 2 Yarwood, Ingram & Co., Ltd. 111 
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This carburetror 
is one of many 
manufactured by 
Solex Limited. 


COMPLEXITY 


Many are the complex and awkward shapes that make up intricate die castings such as 
this carburettor, and high fluidity must be an essential property of the n etal that is used. 
MAZAK, which has extremely high fluidity, enables components of this nature to be cast with 
great accuracy and rapidity. MAZAK is based on zinc with a purity standard of 99-99 + %. 


Now supplied in §& A ton pallets to 
ensure safety and A vase of handling 


UE OF THE CORPORATION LURTEO 


IMPERIAL SMELTING CORPORATION (SALES) LIMITEC 37° OOVER STREET LONOON: W.I 
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GET ‘MORE “THAN 
A CASTING FROM 


BIRMAL 


Before the foundry came into the picture, 
our Drawing Office gave Begwaco Meters 
Ltd. valuable assistance in the develop- 
ment of the cast components. This Design 
Consulting Service is typical of the extra 
you get from Birmal ... more objective 
advice in the selection of material and 
casting process, a wide range of specifica- 
tions, close foundry/workshop co-operation, 
and the specialised attention of every de- 
partment in the handling of the unusual project. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. 
BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 


== 
SSS enthusiasm and keenness shown by your 
people, the success of our meter would not 
with the name of Birmal.” 
—— 
= Y 
= 
— 
| 


